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MONG the relatively new orally administered 
radio-opaque mediums for cholecystography 
that are in common use today, Priodax (iodo- 
alphionic acid) has enjoyed the greatest popularity 
since its introduction ten years ago. In recent years 
it has been in regular use at the Central Maine 
General Hospital. However, Menophen, placed 
on the market in 1944, is preferred by some work- 
ers. Both these mediums are satisfactory, but the 


trial last year in several institutions, and all reports 
agree that it is superior to previously used com- 
pounds, particularly in avoiding the disadvantages 
that might increase the probability of error in inter- 
pretation of the films. 

The two most striking advantages of Telepaque 
are the denser shadow produced and the relative 
infrequency of side effects such as nausea and diar- 
thea. These two features may be more closely 


Tasre 1. Results of Cholecystography with Priodax and with Telepaque. 


Patient Patob ax Tarsraous 
SIDE VISUALI- INTERPRETATION SIDE VISUALI- INTERPRETATION 
BFFECTS ZATION ZATION 
None Very poor Gall-bladder disease Diarrhea Excellent 1 
J — None Gall-bladder disease None None Gall-bladder disease 
NI. Nose None: Gall-bladder None None Gall-bladder = 
A. G. Diarrhea and Very poor ? Excellent 
vomiting 
None Poor ? — Stones 
Very poor Gall-bladder disease ery good Normal Patieat very fos 
tablets T. 
G. R. Diarrhea and Fair ? Diarrhea and Good Normal Patient was ha 
vomiting vomiting 22 aad 
F. ery poor Gall-bladder disease None — Nor mal 
B. W.* ery Des No at 
C.F. Diarrhea Poor None Excellent Normal 


*Cholecystograms reproduced in Figures 1, 2 and 3. 


incidence of side effects such as nausea and diarrhea, 
though small, leaves room for improvement. More- 
over, every radiologist has seen a few cases in which 
a gall bladder failed to present the usual dense 
shadow on the cholecystogram and was subse- 
quently proved to be entirely normal both ana- 
tomically and physiologically, either by subsequent 
cholecystograms or at operation. 

In 1950 a new compound was introduced by 
Winthrop-Stearns under the trade name of Tele- 
paque (3-[3-amino-2, 4, 6-triiodophenyl]-2-ethyl 


propanoic acid). It was given a fairly extensive 
*From the Department of Radiology, Central Maine General Hospital. 
regional), T Col Medical School; 
11. Department of Cental Maine General Hospital. 
Hospital. 


$Resident in radiology, Central Maine General 


related to each other than is generally realized. 
Although Telepaque contains 15 per cent more iodine 
than Priodax (66.68 per cent as compared with 
51.38 per cent)» this difference in iodine content 
is not considered great enough to explain the better 
shadows obtained. Many of the poor shadows 
seen with Priodax are due to the accompanying 
diarrhea, which prevents adequate absorption of 
the dye from the intestinal tract. There is a definite 
correlation between the incidence of diarrhea and 
the occurrence of inadequately visualized gall 
bladders in cholecystography performed by oral 
administration of a compound, regardless of the 
medium used. 
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No detailed description of the pharmacology of At the Peter Bent Brigham Hospital the new 
Telepaque is attempted here. This information compound was tried out on 50 unselected patients, 
can be obtained from papers already published, and a similar test series was reviewed at Washing- 


A 


Ficune 1. Cholecystograms in Patient C. R. taken with Priodax (4) and Telepaque (Y. 


as well as from data obtainable from the Winthrop— ton University School of Medicine.“ At New York 
Stearns Department of Medical Research. We are Polyclinic Medical School and Hospital, 120 pa- 


A B 
Ficune 2. Cholecystograms in Patient V. F. taken with Priodax (A) and Telepague (H. 


interested chiefly in drawing conclusions from the tients were given Telepaque, and comparison was 
clinical experience that has already been accumulated made with 120 others examined at the same time 
in other centers and in this department. with Priodax. In every study conducted in this way 


* 
rot. 
» 
* 
* t 
* 
„„ 
ret 
* 
* 
— — 
; 2 
£ 
3 
* 
„ 
* 
“a 


Vol. 248 No. 17 


the investigators have reported results that were 
superior to those obtained with Priodax. 
Although our own series is relatively small, we 

believe that it is of value for the very reason that 
the Telepaque was given to a small group of selected 
patients rather than to a large group of unselected 
ones. We continued to use Priodax on every pa- 
tient in the usual manner, but whenever a case 
of nonvisualization came up, we repeated the ex- 
amination within three days, using Telepaque. 
In this way, by comparison of the results with each 
medium on the same patient, the principles of ac- 
curacy in scientific investigation are adhered to as 


closely as is possible within the limitations imposed 
by any clinical study. 

Two additional advantages of the new compound 
deserve mention. With Priodax it has been our 
practice to increase the dose by 50 per cent to 
100 per cent in patients weighing more than 150 
pounds. This has been found to be unnecessary 
with Telepaque, as was well demonstrated by a 
patient who weighed 275 pounds (L. T., in Table 1). 
Moreover, the tablets themselves are smaller and 
easier to swallow than Priodax tablets. 

One possible disadvantage of Telepaque is its 
greater tendency to appear in the large bowel on 
the films. There is thus always the risk that the 
scattered radio-opaque material may obscure the 
gall bladder and present confusing shadows, but 
this is easily circumvented by the use of a sufficient 
variety of positions. 


CHOLECYSTOGRAPHY — MILLER AND CARRIER 


71 


A great deal of emphasis has been placed on the 
increased frequency of visualization of the cystic 
and common ducts with Telepaque. We have not 
observed this in our series, but the number of cases 
has been too small for adequate judgment regard- 
ing this feature of the dye. 

Of 13 selected cases (Table 1) in which cholecysto- 
grams failed to give adequate visualization of the 
gall bladder with Priodax and would therefore have 
been classified as demonstrating nonfunctioning 
gall bladders, 6 were considered normal after re- 
examination with Telepaque. Two other cases pre- 


* 
¢ 


B 
. Taken with Priodax (4) and Telepagque (H. 


sented clear evidence of stones that could not be 
conclusively shown before because of the relative 
lack of density of the Priodax. In the remaining 5 
cases, the examination with Telepaque presented 
essentially the same findings as those with Priodax. 
Thus, in more than half the cases in our series, 
the use of Telepaque enabled us to make a definite 
roentgenologic diagnosis when the findings after 
ingestion of Priodax had been either misleading 
or equivocal. Typical cholecystograms are shown 
in Figures 1, 2 and 3. 


SumMARyY AND CoNCLUSIONS 
A special study was conducted on a series of 
selected patients to determine whether the new 


cholecystographic compound Telepaque had suffi- 
ciently greater merit than Priodax to justify its 
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substitution in the routine examination of the 
gall bladder. The conclusion reached was that 
Telepaque is superior in three ways: in producing 
a denser shadow on the film; in causing fewer side 
effects; and in being more convenient for the patient 
to take. 
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AN IMPROVED TEST FOR BILIRUBIN IN URINE* 


Geratp Kuatsxin, M. D., f ann Lurtcarp Buncarps, M. D. 


NEW HAVEN, CONNECTICUT 


IN the development of new methods for detecting 
bilirubin in urine technical simplicity has gen- 
erally been sacrificed for increased sensitivity and 
specificity. As 4 consequence many clinicians, for 
lack lack of time and laboratory facilities, have continued 
to use the complicated, but relatively eruds, 
methods of the past. There is still a need, 
for a test thatcombines simplicity of 
maximum sensitivity and specificity... No 


progress has been matle ie g linés in 
the 


bativar chiori 
by ite diazoti- 


zation’: to produce a characteristic reactipn. di 


The controlled oxidation of bilirubin: to geet 


by ferric chloride in trichloracetic (Fou 


has proved superior to the older method of 
progressive oxidation by nitric acid or iodine,® 
serves as the basis for a number of sensitive meth- 
ods.*- § However, the color developed at low con- 
centrations is often difficult to read, especially in 
the presence of other pigments and certain drugs. 
In attempts to overcome this difficulty and to 
increase sensitivity, methods based on the diazoti- 
zation of bilirubin by various modifications of 
Ehrlich’s diazo reagent have been devised. Several 
of these · are among the most sensitive and highly 
specific tests available at present. Unfortunately, 
the instability of the diazo reagents usually 
ployed, necessitating their fresh preparation before 
use, and the slow procedures of filtration and 
centrifugation involved in concentrating bilirubin 
in both the oxidation and diazotization technics 
have limited their widespread adoption in routine 
analyses. 


2282 the Department of Internal Medicine, Yale University School 
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Insitute of “Arthritis end 


def of Medicies Memorial Research Fellow, Yale University 


color of biliverdin, 


pro- 


c, at volumes of urine are used. 


Watson and Hawkinson’ have effectively sim- 
plified the technic of concentrating bilirubin- by 
employing a thick strip of filter paper impregnated 
with ‘barium chloride. When this is dipped into 
‘Urine momentarily, bilirubin is concentrated along 
the advancing front of urine drawn into the strip 
by capillary action. A similar method, in which 


f urine is dropped onto a large plaster-of-Paris tablet 
containing barium chloride, has ‘been described by 


Franklin. In both procedures Fouchet’s reagent 
is used to the characteristic blue- green 
As might be expected from the 
u amount of urine concentrated, these tests 
proved less sensitive than those in which 


t N meeting of the American Chemical 
iety, | Free and Free“ described a new test for 
rubin in: urine in which the simplicity of con- 
centfati ilirubin on paper is combined with the 


7 ‘sensitivity and specificity of a diazotization reaction, 
gent) or hydrochloric (Obermeyer’s — acid, without 


the objectionable features of either. This 


is accomplished by the use of a special, bibulous 


cellulose-asbestos mat with an unusual affinity for 
bilirubin and capacity for its concentration, and by 
replacement of Ehrlich’s reagent with a stable dia- 
zonium salt (p-nitrobenzene diazonium, p-toluene 
sulfonate) in the diazotization reaction. The latter 
reagent is incorporated in a tablet with sufficient 
sulfosalicylic acid to attain the optimal pH in the 
reaction mixture, sodium bicarbonate to facilitate 
solution of the tablet on addition of water, and boric_ 
acid as a diluent and binding agent. In perform- 

ance of the test, 5 drops of urine are allowed to 


em- fall on the center of the special mat, thereby con- 


centrating the bilirubin within a small circle on its 
surface. The reagent tablet is then placed on the 
moist mat and flooded with 2 drops of water, which 
are allowed to run down the sides of the tablet. The 
development of a purple or blue color in the area 
immediately surrounding the tablet within thirty 
seconds denotes the presence of bilirubin. Accord- 
ing to the authors the test has been found ‘to be 
highly specific and somewhat more sensitive than 
other commonly used methods. 

Since this new test appeared to be 3 in its 


simplicity and to offer some promise of being as 
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accurate as more elaborate technics, an investigation 
of its sensitivity and specificity was undertaken. 
For comparative purposes a parallel study of three 
other urine bilirubin tests was carried out. The 
Sparkman method, i in which the bilirubin in a large 
volume of urine (25 cc.) is concentrated with the 
aid of calcium chloride and then oxidized with nitric 
acid, was chosen for its proved sensitivity in this 
laboratory, and the previously described Watson- 
Hawkinson’ and Franklin® tests, based on adsorp- 
tion of bilirubin on filter paper or plaster of Paris 
impregnated with barium chloride and oxidation 
with Fouchet’s reagent, were selected because their 
simplicity approached that of the diazo mat pro- 
cedures. 


METHODS 


Consecutive urine specimens, sent to the labora- 
tory for examination in connection with other liver- 
function studies, were tested for bile by two or more 
methods, as indicated below: 


—.— + Watson-Hawkinson + Franklin 5 
k man + Watson-Hawkinson . 

kman + Free-Free diazo malt 500 
1387 


— ~ — 


The specimens were collected in the early morn- 
ing, usually after an overnight fast, and analyzed 


within one or two hours. During this period no 


attempt was made to refrigerate the specimens 
or to protect them from the artificial light of the 


laboratory. 
The technics were employed as indicated 
by their respective authors“. “ ex that the 


volume of urine and the amount of calcium chloride 
were cut in half to 25 cc. and 1 gm. respectively, in 


the Sparkman! method. The intensity of the color 


reactions obtained was graded from + (trace) 
to +++-+, and the absence of a characteristic 
color was recorded as 0. In the Watson—Hawkin- 
son’ strip test the color chart furnished by the 
authors was used in the grading. With few excep- 
tions the Sparkman testi was performed by 1 techni- 
cian, and all the others carried out on the same urine 
were performed independently by another. The 6 


' technicians who took part in the study were all 


well trained in the grading system used. 

In a few tests the bilirubin content of the urine 
was estimated quantitatively by the diazo method 
of Golden and Snavely'® and the oxidation method 
of Thoma and Kitzberger. 

Since the method of preparing the tablets and the 
mats required in the Free and Freeꝰ diazo mat test 
had not yet been described, it was necessary to ob- 
tain these from the laboratory that manufactures 
them under the direction of the Frees.* The tablets 
so obtained weighed approximately 140 mg. and 
measured 6 mm. in diameter and 3 mm. in thick- 

We are indebted 
corpora 


ie ed in the future as “‘Ictotest, 
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ness. The mats were provided in conveniently per- 
forated sheets of 15 mats each, measuring approxi- 
mately 2 cm. square and 3 mm. in thickness. 
Parallel determinations of serum bilirubin, cephal- 
in-cholesterol flocculation, thymol turbidity, alka- 
line phosphatase and, in most cases, bromsulfal- 
ein retention were carried out on simultaneously 
collected serum specimens in 1343 of the 1387 cases 
examined. In addition, a semiquantitative uro- 
bilinogen determination was carried out on all 
specimens of urine. Total and prompt-reacting 
(“one-minute”) fractions of serum bilirubin were 
estimated by modifications’ of the Malloy and 
Evelyn“ and Ducci and Watson“ procedures. The 
other methods have been described elsewhere."® 


REsuLTs 


Sensitivity 

In a number of experiments icteric urine of known 
bilirubin content was diluted with water or normal 
urine, and tested for bilirubin by the four qualita- 
tive tests under investigation. The results of a 
typical experiment are presented in Table I. It 


Taste Il. C f Qualitative ive Ten, 
Bilirubin in jal Dilutions of 14 Urine in lo 


was found that the sensitivity of the diazo mat 
consistently greater than that of the Sparkman, 
Watson-Hawkinson and Franklin methods. Al- 
though the Sparkman test approached the diazo 
mat in sensitivity, it required a hundred times the 
volume of urine, so that, in terms of absolute quan- 
tities of detectable bilirubin, it was actually far 


less sensitive. Thus, both methods were capable of 


detecting bilirubin in concentrations of approxi- 
mately 0.05 mg. per 100 cc., but the diazo mat 
required only 0.125 microgm. of bilirybin for a 
positive reaction, whereas the Sparkman test re- 
quired 12.5 microgm. This difference, however, had 
no great significance in the practical application of 


‘these tests, although the resultant small volume of 


Diazo Mat Sraacman Warson- 
Concentration Test Test Test 

q gs 
mg. per 100 ec. . 
5.82 ttt+ tttt 
2.91 ++++ ++++ +++ 
2.18 ++++ ++++ +++ ++ 
1.46 +++ +++ ++ ++ 
1.09 ++ 1 +++ ++ + 
0.73 ++ 1 + + 
036 
++ 
0.18 + . ' 
- 0.09 + * 0 
0.06 5 0 
0.05 5 0 0 
0.03 0 0 0 

*Essentially the same results were obtained in numerous other experi- 
ments in which icteric urines were diluted with either water or normal 
uri ne. 

Concentration of bilirubin determined by the diazo method of Golden 
and Snavely*¢ in the original undiluted urine; all other values estimated 
from the dilution employed. 

tablets and mats, but is to be mar- 
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urine required in the diazo mat method made it 
possible to eliminate both the slow procedure of 
filtration and the inconvenience of using volumetric 
glassware. These omissions were also a desirable 
feature of the Watson-Hawkinson and Franklin 
tests. However, in this instance they were achieved 
at the expense of sensitivity, as indicated by the 
fact that the lowest detectable concentration of 
bilirubin was 0.09 mg. per 100 cc. in the Watson-— 
Hawkinson test and 0.27 mg. per 100 cc. in the 
Franklin test. Franklin, ' using the Gibson method 
for quantitating bilirubin in urine, found that the 
barium tablet could detect concentrations down to 
0.025 mg. per 100 cc. This discrepancy can prob- 
ably be attributed to differences in the quantitative 
methods employed. In the present experiments, 
the bilirubin concentration was estimated by both 


Ficunz I. Comparison of Parallel Tests for Bilirubin Carried 
out Simultaneously 4 the Same Urine Specimens. 
Cross-hatched areas indicate the number of specimens in which 
the concentrations of bilirubin demonstrated by both tests were 
identical. Figures in the solid blocks indicate the number 7 

urines in which no bilirubin was demonstrated by either 


the diazo method of Golden and Snavely’® and the 
oxidation method of Thoma and Kitzberger." The 
values obtained by the two procedures checked 
closely, and added bilirubin could be recovered 
quantitatively, suggesting that the results were 
reliable. Nevertheless, an attempt was made to 
check their validity by tests of the sensitivity of the 
diazo mat method in serial dilutions of icteric serum 
in urine, in water and in 5 per cent aqueous serum 

in. This was unsuccessful, since it was found 
that protein decreased the sensitivity of the test 
twofold to fivefold in direct proportion to its con- 
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centration, possibly by altering the pH of the re- 
action mixture or by carrying down bilirubin during 
its precipitation by acid. Similarly, there was @ 
sixfold decrease in sensitivity in alcoholic dilutions 
of “pure” bilirubin* in chloroform, which could not 
be explained. Aqueous alkaline solutions of bili- 
rubin were not tried because of their instability 
and unpredictable behavior during diazotization."* 

A comparison of parallel routine urine analyses 
afforded the most convincing demonstration of the 
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relative sensitivity of the four tests for bilirubin, 
and confirmed the results of the quantitative studies 
recorded above. This is demonstrated in Figure 1, 
in which it can be seen that the sensitivity of the 
diazo mat method was at least equal to, and pos- 
sibly greater than, that of the Sparkman test, which 
was significantly more sensitive than either the 
Watson-Hawkinson or the Franklin procedure. 
Thus, in 500 urines tested by both the diazo mat 
and Sparkman methods, the results were identical 
in 461, whereas the diazo mat gave a stronger re- 
action in 34 specimens and a weaker reaction in 5. 
Moreover, in no case did the diazo mat fail to detect 
bilirubin when the Sparkman test was positive, 
although the reverse occurred in 13 specimens. In 

Obtained from Hoffmana-LaRoche, Incorporated, Nutley, New Jersey. 
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contrast, the Sparkman test gave a stronger reaction 
than the Watson-Hawkinson barium strip in 228 
out of 866 urines, and was positive in 120 urines that 
gave a negative reaction with the Watson—Hawkin- 
son strip. In only 6 cases did the sensitivity of the 
barium strip exceed that of the Sparkman test. 
Similarly, the sensitivity of the Sparkman test 
greatly exceeded that of the Franklin barium tablet, 
as illustrated by the fact that the former gave a 
stronger reaction than the latter in 230 of 863 
parallel tests, and was positive in 121 urines with a 
negative reaction by the latter method. Of the two 
less sensitive tests, the Watson—Hawkinson strip 
appeared to be superior to the Franklin tablet. 
Thus, of 842 parallel tests the strip gave a stronger 
reaction than the tablet in 59 and was positive in 
17 urines with a negative tablet test. In 11 cases 
the tablet test gave a stronger reaction, but in none 
was it positive when the strip test was negative. 

In Figures 2 and 3 the results of the urine tests 
are plotted against the concentration of bilirubin 
in simultaneously drawn serum to permit a more 
direct comparison of the four urine methods. Here 
again the diazo mat and Sparkman methods are 
seen to be more sensitive than the Watson—Hawkin- 
son and Franklin tests, as indicated by the higher 
percentage of positive and more intense reactions 
at all levels of serum bilirubin. 

A surprising number of urines showed no detect- 
able bilirubin by any of the tests, despite significant 
elevations of the total serum bilirubin level (Fig. 2). 
That this was not due to differences in the partition 
of serum bilirubin into direct and indirect frac- 
tions” is evident from Figure 3, which demonstrates 
a similar failure of bilirubinuria to appear at mark- 
edly elevated levels of direct-reacting serum bili- 
rubin. Moreover, in the urines that contained 
bilirubin the amount was not always closely cor- 
related with its concentration in the serum. These 
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insensitivity of these tests; however, with the diazo 
mat and Sparkman methods this does not appear 
to have been true. Rather, it must be assumed that 


0.31-0-50 


0.51-1.00 


>5.01 
Ficure 3. Relation between the Prompt Direct (One-Minute) 
Serum Bilirubin the inuria Demon- 


ed by Several Tests. 


bilirubin was either absent from the urine, or present 
in the undetectable, minute amounts thought by 
some!’ to occur in normal urine. 


Tasie 2. He of Reastions by Teste for 


n in Urine 
Test Tor — Conrtamatory Evipence or Liver Fatsz- 
Bitiavsin® 
CLINICAL OR ‘“‘DIRECT’ SERUM OTHER URINE TOTAL No. PERCENTAGE 
BILIRUBIN OF TOTAL 
14 18 
Sparkman ‘0 u 23 2 
Franklin ......... 1 1 3 3 


Lees than 1.3 mg. per 100 cc. 


tMany of the cases fell into more than one category, which accounts for the apparent discrepancy in the totals listed. 


Greater than 0.3 mg. per 100 cc. 


observations suggest that the level of serum bili- 
rubin and its behavior in the van den Bergh reaction 
are not the only factors that determine the excretion 
of bilirubin in the urine. To be sure, the negative 
results obtained in some cases with the Watson 


Specificity 

Since bilirubin often appears in the urine when 
there is hyperbilirubinemia, and may occasionally 
do so in its absence in some types of liver disease, 1 


Hawkinson and Franklin tests merely reflected the the only false-positive tests for urine bilirubin that 
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urine required in the diazo mat method made it 
possible to eliminate both the slow procedure of 
filtration and the inconvenience of using volumetric 
glassware. These omissions were also a desirable 
feature of the Watson-Hawkinson and Franklin 
tests. However, in this instance they were achieved 
at the expense of sensitivity, as indicated by the 
fact that the lowest detectable concentration of 
bilirubin was 0.09 mg. per 100 cc. in the Watson- 
Hawkinson test and 0.27 mg. per 100 cc. in the 
Franklin test. Franklin, ' using the Gibson method 
for quantitating bilirubin in urine, found that the 
barium tablet could detect concentrations down to 
0.025 mg. per 100 cc. This discrepancy can prob- 
ably be attributed to differences in the quantitative 
methods employed. In the present experiments, 
the bilirubin concentration was estimated by both 


FRANKLY TABLET 
Ficunz I. Comparison of Parallel Tests for Bilirubin Carried 


out Simultaneously on the Same Urine Specimens. 
Cross-hatched areas indicate the number of specimens in which 
the concentrations of bilirubin demonstrated tests were 
identical. Figures in the solid blocks indicate the number of 
urines in which no bilirubin was demonstrated by either 


the diazo method of Golden and Snavely'® and the 
oxidation method of Thoma and Kitzberger." The 
values obtained by the two procedures checked 
closely, and added bilirubin could be recovered 
quantitatively, suggesting that the results were 
reliable. Nevertheless, an attempt was made to 
check their validity by tests of the sensitivity of the 
diazo mat method in serial dilutions of icteric serum 
in urine, in water and in 5 per cent aqueous serum 
albumin. This was unsuccessful, since it was found 
that protein decreased the sensitivity of the test 
twofold to fivefold in direct proportion to its con- 
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centration, possibly by altering the pH of the re- 
action mixture or by carrying down bilirubin during 
its precipitation by acid. Similarly, there was @# 
sixfold decrease in sensitivity in alcoholic dilutions 
of “pure” bilirubin“ in chloroform, which could not 
be explained. Aqueous alkaline solutions of bili- 
rubin were not tried because of their instability 
and unpredictable behavior during diazotization.'* 

A comparison of parallel routine urine analyses 
afforded the most convincing demonstration of the 
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relative sensitivity of the four tests for bilirubin, 
and confirmed the results of the quantitative studies 
recorded above. This is demonstrated in Figure 1, 
in which it can be seen that the sensitivity of the 
diazo mat method was at least equal to, and pos- 
sibly greater than, that of the Sparkman test, which 
was significantly more sensitive than either the 
Watson—Hawkinson or the Franklin procedure. 
Thus, in 500 urines tested by both the diazo mat 
and Sparkman methods, the results were identical 
in 461, whereas the diazo mat gave a stronger re- 
action in 34 specimens and a weaker reaction in 5. 
Moreover, in no case did the diazo mat fail to detect 
bilirubin when the Sparkman test was positive, 
although the reverse occurred in 13 specimens. In 
*Obtained from Hoffmana-LaRoche, Incorporated, Nutley, New Jersey. 
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contrast, the Sparkman test gave a stronger reaction 
than the Watson—Hawkinson barium strip in 228 
out of 866 urines, and was positive in 120 urines that 
gave a negative reaction with the Watson—Hawkin- 
son strip. In only 6 cases did the sensitivity of the 
barium strip exceed that of the Sparkman test. 
Similarly, the sensitivity of the Sparkman test 
greatly exceeded that of the Franklin barium tablet, 
as illustrated by the fact that the former gave a 
stronger reaction than the latter in 230 of 863 
parallel tests, and was positive in 121 urines with a 
negative reaction by the latter method. Of the two 
less sensitive tests, the Watson—Hawkinson strip 
appeared to be superior to the Franklin tablet. 
Thus, of 842 parallel tests the strip gave a stronger 
reaction than the tablet in 59 and was positive in 
17 urines with a negative tablet test. In 11 cases 
the tablet test gave a stronger reaction, but in none 
was it positive when the strip test was negative. 

In Figures 2 and 3 the results of the urine tests 
are plotted against the concentration of bilirubin 
in simultaneously drawn serum to permit a more 
direct comparison of the four urine methods. Here 
again the diazo mat and Sparkman methods are 
seen to be more sensitive than the Watson—Hawkin- 
son and Franklin tests, as indicated by the higher 
percentage of positive and more intense reactions 
at all levels of serum bilirubin. 

A surprising number of urines showed no detect- 
able bilirubin by any of the tests, despite significant 
elevations of the total serum bilirubin level (Fig. 2). 
That this was not due to differences in the partition 
of serum bilirubin into direct and indirect “frac- 
tions is evident from Figure 3, which demonstrates 
a similar failure of bilirubinuria to appear at mark- 
edly elevated levels of direct-reacting serum bili- 
rubin. Moreover, in the urines that contained 
bilirubin the amount was not always closely cor- 
related with its concentration in the serum. 
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insensitivity of these tests; however, with the diazo 
mat and Sparkman methods this does not appear 
to have been true. Rather, it must be assumed that 
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Ficunz 3. Relation between the Prompt Direct (One-Minute) 
Serum Bilirubin 

strated by Several Tests. 


bilirubin was either absent from the urine, or present 
in the undetectable, minute amounts thought by 
some!’ to occur in normal urine. 


Tasie 2. Estimate of the Probable Incidence of False-Positive Reactions Given by Qualitative Tests for 


n in Urine. 


Test Types Tor Conriamatory Evipence or Liver 
Bitiausin® 


*Less than 1.3 mg. per 100 cc. 


Many of the cases fell into more than one category, which accounts for the apparent discrepancy in the totals listed. 


$Greater than 0.3 mg. per 100 cc. 


observations suggest that the level of serum bili- 
rubin and its behavior in the van den Bergh reaction 
are not the only factors that determine the excretion 
of bilirubin in the urine. To be sure, the negative 
results obtained in some cases with the Watson- 


Specificity 

Since bilirubin often appears in the urine when 
there is hyperbilirubinemia, and may occasionally 
do so in its absence in some types of liver disease, 


Hawkinson and Franklin tests merely reflected the the only false-positive tests for urine bilirubin that 
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can be recognized with certainty are those that 
occur in persons without evident liver disease or 
hyperbilirubinemia. For that reason, in appraising 
the relative specificity of the s under con- 
sideration, the incidence of false-positive tests was 
estimated from the number of positive reactions in 
persons with normal serum bilirubin concentrations 
in whom hepatic damage could be excluded. When 
there was unequivocal clinical or histologic evidence 
of liver disease, or an increase in the direct-reacting 
“fraction” of serum bilirubin or confirmation of a 
positive test for bilirubinuria by more than one 
method, it was assumed that the results of the test 
were valid. 

There were only 2 false-positive reactions in the 
478 diazo mat tests carried out, an incidence of 
0.4 per cent (Table 2). One of these was a + re- 
action in a patient with rheumatoid arthritis, 
hepatomegaly and minor alterations in liver func- 
tion, and the other a & reaction in a patient with 
carcinoma of the esophagus suspected of having 


hepatic metastases. Conceivably, focal hepatic 
lesions were present in both, but needle biopsy of 


the liver failed to disclose any abnormalities in the 
former, and tests of liver function were normal in 
the latter, in whom, unfortunately, no biopsy was 


available. 

The Sparkman test appeared to be less specific 
than the diazo mat, in that it gave rise to 27 false- 
positive reactions in a total of 1343 tests, an in- 
cidence of 2 per cent (Table 2). In all but 2 cases 
these were graded as a trace, and may have repre- 
sented errors in interpretation rather than reactions 
to interfering substances. In contrast to the diazo 
mat test, in which there was never any difficulty 
in recognizing the characteristic color reaction of 
bilirubin, it was often difficult in the Sparkman 
test to distinguish between between the slight discoloration 
of the normal urinary pigments produced by con- 
centrated nitric acid and the color reaction of traces 
of bilirubin. 

No false-positive reactions were encountered in 
any of the tests carried out by the Watson—Hawkin- 
son and Franklin methods (Table 2), indicating a 
greater degree of specificity than either the diazo 
mat or the Sparkman procedure. 

The authors of the diazo mat methodꝰ indicated 
that the characteristic blue-purple color reaction of 
bilirubin occurred within thirty seconds. In the 
present study it was found that, although the 
maximum color developed within that interval, 
it showed no tendency to fade over a considerable 
period and there were no delayed color reactions 
from interfering substances, so that precise timing 
did not appear to be essential. However, it was 

that even traces of albumin produced a 
pink color. Fortunately, this was readily dis- 
tinguished from that produced by bilirubin. As 
indicated above, however, albumin reduced the 
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intensity of the color at all concentrations of bilirubin 
and reduced the sensitivity of the test. > 
Stability of Urinary Bilirubin 
The instability of bilirubin in urine is well known, i 
and may be of importance in the practical applica 
tion of tests for bilirubinuria. For that reason, the 
effects of urine storage, refrigeration and exposure 
to light were investigated. It was found that, under 
refrigeration for periods up to sixteen hours, urine 
showed no significant decrease in bilirubin by an 
of the methods tested. However, when urine wa 
exposed to room temperature, there was a progre 
sive loss of detectable bilirubin, which affected the 
results of the diazo mat test more seriously tha 
any of the oxidative methods. No doubt this wa 
related to the conversion of bilirubin to biliverdin 
which does not react with diazonium compounds 
Exposure to light did not appear to affect the resul 
of any of the tests, provided the specimen wa 
refrigerated. 


Discussions 


From the data presented it is clearly evident that 
the diazo mat method of Free and Freeꝰ is a highl 
sensitive and specific test for bilirubin in urine 
Although the Sparkman! test approaches it in sen 
sitivity, it is less specific, takes more time and 
quires equipment that renders it impractical fo 
mass testing or for bedside use. As far as simplicit 
and speed are concerned, the Watson-Hawkinson 
and Franklin® methods are the equal of the diazc 
mat, but are far less sensitive. Moreover, they both 
require a liquid reagent, which is somewhat le: 
convenient for transportation by the practicing 
physician than the tablets used in the diazo mat 


The greater sensitivity of the diazo mat test tc 
losses of bilirubin due to storage of urine at roo 
temperature appears to be a disadvantage. How 
ever, from a practical point of view it was found 
that such storage for periods up to two hours did 
not materially affect the results of the test. 

Although it was shown that the diazo mat tes 
was more sensitive that the other three methods 
investigated, the inordinate number of negative 
results obtained in subjects with significantly el 
vated total and “direct” serum bilirubin levels, 35 
and 39 per cent respectively, raises the question of 
whether the sensitivity of the test is sufficiently great 
to warrant its general adoption, or whether othe 
tests, for which much greater sensitivity has been 
reportsd,*-* should be used more widely, even though 
they are more difficult to perform. Obviously, i 
would be desirable to use a test that detected bili 
rubin in urine whenever the serum bilirubin wa 
increased. However, if its sensitivity was so grea 
that it gave a positive reaction in normal urines, as 
in Naumann’s® test, it would lose much of its value 
as a diagnostic test. The Harrison‘ test, on the 
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hand, was found to be more specific, and to 
be capable of detecting concentrations. of bilirubin 
own to 0.003 mg. per 100 cc. of urine,’ a value much 
ower than the 0.05 mg. found for the diazo mat in 
he present study. However, the quantitative 
ethod employed by Godfriedꝰ differed from that 
sed in this laboratory, and when the sensitivity of 
he Harrison test was checked by the diazo method 
of Golden and Snavely, “ it was found to be exactly 
e same as that of the diazo mat test, so that the 
atter, which has the advantage of simplicity and 
peed is to be preferred. Moreover, the number of 
positive reactions that the diazo mat gave in sub- 
jects with liver disease and normal serum bilirubin 
evels suggests that the test is capable of detecting 
any significant increase in bilirubin excretion, and 
hat there would be no advantage in increasing its 
nsitivity. 


U 


SumMMARY 

The diazo mat test for detecting bilirubin in urine 
uggested by Free and Free was investigated and 
found to be unique in its simplicity, sensitivity and 
pecificity. The method depends on concentrating 
bilirubin on a special, bibulous cellulose-asbestos 
mat and diazotizing it with a stable diazonium 
ompound incorporated in a tablet. It was capable 
of detecting concentrations of bilirubin as low as 
0.05 mg. per 100 cc. of urine, and proved to be more 
nsitive than three other widely used methods that 
were investigated, and more specific than the most 
sensitive of these. 
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AN substances have been used in the treat- 

ment of tuberculosis with the supposition 
that the resistance of the patient to the disease 
might be enhanced. Of these, gold salts and tuber- 
culin were the most widely employed. A direct 
effect on the tubercle bacillus was not even hoped 
or in most cases. A direct effect of the sulfone and 
sulfonamide derivatives (Diasone, Promine and 
Promizole) was expected but was probably seldom 
attained. 

The era of effective chemotherapy began with the 
discovery of the action of streptomycin against the 
tubercle bacillus in 1944 and 1945.1. Several ex- 
tensive co-operative studies, begun in 1946, led 
to the conclusion in the next few years that strepto- 
mycin was useful in the treatment of tuberculosis, 
but that its effect was limited, when used alone, by 
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the development of organisms resistant to strepto- 
mycin in 80 per cent of patients whose sputums 
remained positive after four months of treatment. 
Although creating a serious problem when 2 gm. 
or more was given daily, renal and eighth-cranial- 
nerve toxicity was reduced to a reasonably satis- 
factory low incidence and lack of severity when 
the daily dose was reduced to 1 gm. daily; it be- 
came still less if 1 gm. was given twice a week. 
Therapeutic effectiveness continued to be quite 
satisfactory at this lower dosage. 

The combination of PAS (paraminosalicylic acid) 
with streptomycin was begun in this country in 
1948.“ A trial of many different dosage combina- 
tions, in several thousand patients, led to the ccn- 
clusion that 1 gm. of streptomycin twice weekly, 
given intramuscularly, and 12 gm. of PAS daily, 
given by mouth, was as effective a regimen as any. 
It was accompanied by negligible toxicity and a 
great reduction in the rate of the emergence of 


streptomycin-resistant organisms. This now oc- 


| 
ad Post- 
Pow 


curred in about 15 per cent of patients with posi- 
tive sputums at the end of four months of treat- 
ment. Presumably, the optimum dose of PAS, when 
used with streptomycin, is 10 to 12 gm. daily. 
Whether or not a smaller daily dose might be just 
as effective is not certain, but the prevailing clinical 
impression is that it may not be. An intermittent 
schedule of both 1 gm. of streptomycin and 12 gm. 
of PAS twice weekly has been found to be less 
effective than a combination of 1 gm. of streptomycin 
given ¢wice weekly and 12 gm. of PAS given daily. ‘ 

This lessened development of resistant organisms 
has permitted longer-term therapy, with con- 
tinuing beneficial effects. It is thought at present 
that four months of therapy are rarely sufficient 
and that almost all patients should be treated for 
at least eight months. Most patients with rela- 
tively advanced disease should receive treatment 
for a year, and many with far-advanced disease for 
one and a half to two years. 

It has become customary in the evaluation of 
chemotherapeutic agents to grade the change in 
serial x-ray films as “marked,” “moderate” and 
“slight” degrees of improvement, “no change” 
and “worse.” patients received their first 


change, in 40 per cent and worsening in 10 per cent, 
after four months of therapy. The number show- 
ing moderate or marked improvement rose to 70 
per cent after eight months of treatment and 
to 80 per cent after a year’s treatment.“ · It must 
stressed that these results refer to patients who 
received continuous chemotherapy without inter- 
ruption and that this was their first course of treat- 
ment. Equally good results have not been found 
when treatment was interrupted. 

The effect on the bacillary content of sputum of 
patients treated with streptomycin and PAS was 
immediate and marked in most patients receiving 
their first course of treatment. Frequently, negative 
smears and cultures for tubercle bacilli were ob- 
tained almost immediately, even though a large 
cavity was still seen in the x-ray film. This was only 
a temporary inhibition and could not be taken as a 
sign that the goal of treatment had been reached, 
since the sputum again became positive when treat- 
ment was stopped prematurely. A puzzling phe- 
nomenon was found occasionally in cases treated 
for a year or more in that the sputum remained 
negative for over a year after treatment was stopped, 
in spite of the fact that what seemed to be a cavity 
was still seen in the x-ray film. Unfortunately, 
such cases have been the exception rather than the 
rule, and ordinarily the sputum became positive 
again soon after py was stopped, when 
a definite cavity was still visible in the roentgeno- 
gram. It was noted that blocked cavities or nodules, 
removed surgically, contained many tubercle bacilli 
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when their contents were examined by smear, but 
that the bacilli from these lesions did not grow by 
any cultural methods thus far applied. Whether 
these organisms were really dead or had only lost 
their to reproduce temporarily is not clear. 
It is evident that all lesions were not sterilized, 
since viable tubercle bacilli have been recovered 
from the sputum of some of these patients after 
operation. This situation has not been found in 
open cavities in resected specimens. Tubercle 
bacilli from these lesions usually have grown readily 
on culture mediums. 

The clinical effectiveness of PAS, when used 
alone, has been found to be slight. In general, it is 
thought best to use it in combination with strepto- 
mycin. 

Amithiozone was introduced into this country 
in 1949, after extensive trial in several European 
countries. The recommended dosage has been 
100 to 200 mg. a day. Used alone, it has a low 
order of therapeutic effectiveness and clinically 
has not seemed to enhance the effects of strepto- 
mycin given concurrently. Toxic effects were 
varied and occasionally severe, consisting of nausea, 
vomiting, evidence of liver or kidney damage, 
anemia and leukopenia and occurring singly or in 
combination in the same patient. These effects were 
usually reversible when the drug was stopped 
promptly. At present, amithiozone is usually re- 
served for patients who are considered to be in 
great need of chemotherapy and in whom, for one 
reason or another, the use of other agents is not 
feasible. 

Neomycin, although quite active against the 
tubercle bacillus in vitro And i in vivo, has thus far 
proved to be too toxic for general use in the treat- 
ment of tuberculosis. A high incidence of deafness 
and renal disturbance has occurred in the patients 
treated.’ 

Viomycin has been found to have a high degree 
of activity against the tubercle bacillus in the test 
tube and in animals.*: The available data indicate 
that it is at least moderately effective clinically. 
When a daily dosage of approximately 2 gm. was 
used, renal and auditory toxic effects similar to 
and more marked than those of streptomycin oc- 
curred. In addition, there were fairly marked 
changes in the serum electrolytes consisting of 
hypokaliemia, hypocalcemia, hypophosp 
and hypochloremia, as well as an increase in the 


carbon dioxide combining power.!“ However, it 


was found that toxic effects diminished when a 
lower dosage was employed, and recent data showed 
that when 1 or 2 gm. was given twice weekly, by 
intramuscular injection, the drug could be used for 
considerable periods without troublesome toxicity. 
Thus, whereas the clinical effectiveness of viomycin 
may be somewhat less than that of streptomycin, 
it is at present believed to be a useful drug for 
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course of combined treatment with streptomycin 
and PAS moderate or marked improvement oc- 
curred in 50 per cent, slight improvement, or no 
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in patients when other chemotherapeutic agents 
are contraindicated.” 

Although, when given alone, terramycin has 
little clinical effect it has been found to be similar 
o PAS, when given in combination with strepto- 
ycin, in diminishing the emergence of strepto- 
ycin-resistant tubercle bacilli.“ A dosage of 5 gm. 
bf terramycin daily by mouth and 1 gm. of strepto- 
ycin intramuscularly twice a week was used. 
Since such a dosage of terramycin was costly and 
often was maintained with difficulty, the effective- 
ess of lower doses is now being explored. 
Aureomycin, when given alone in a dosage of 
5 gm. daily, seemed to have no effect on the course 
pf pulmonary or laryngeal tuberculosis. Evidence 
bf effect was also lacking on tuberculous sinuses.” 
t was not used in combination with streptomycin. 
Recently, a new series of chemotherapeutic agents 
lated chemically to nicotinic acid has been studied. 
The results of a clinical trial of pyrazinamide (aldin- 
mide) were the first to be announced.” % With 
daily dosage of 2.8 gm. for six weeks, immediate 
nd marked symptomatic improvement occurred. 
Roentgenographic evidence of improvement was 
sonably satisfactory, considering the short dura- 
ion of treatment. There was generally no evidence 
bf toxicity. However, pyrazinamide tant tu- 
bercle bacilli were found in the sputum of a large 
proportion of patients within a few weeks, and 
linical experience has confirmed the fact that the 
period of effectiveness of pyrazinamide, when used 
lone, is often short. Also, 12 gm. of PAS given 
laily in combination with Pyrazinamide failed Ra 
delay the emergence of pyrazi 
zanisms. A study of the use of pyrazinamide, 3 Bo 
daily, and isoniazid, 150 to 300 mg. daily, is being 
ndertaken at present. All that can be reported 
s that toxicity has not been troublesome and 
linical results have been reasonably satisfactory. 
rh has not been enough time to determine, by 
linical impressions or laboratory methods, whether 
br not the emergence of organisms resistant to 
ither drug has been delayed. 

Recently, the clinical studies of isonicotinic acid 
ydrazid (isoniazid) and its isopropyl derivatives 
ave been published.“ 16 Its effectiveness in the 
reatment of miliary and meningeal tuberculosis 
as been found to be quite marked.” Isoniazid was 
given in a dosage of 150 mg. daily by mouth to 88 
patients at this hospital, a large proportion of 
whom were suffering from relatively chronic disease. 
The previously reported favorable effect on symp- 
oms was confirmed. At the end of four months’ 
reatment, only 12 per cent of patients showed 
oderate, or marked, improvement in serial roent- 
nograms. When only patients whose x-ray films 
lemonstrated a good deal of exudative disease were 
onsidered, 33 per cent had moderate or marked 
mprovement. Twenty-two per cent gave x-ray 
vidence of worsening at the end of_four months. 
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In 50 per cent organisms resistant to 5 microgm. 
per cubic centimeter, or more, of isoniazid were 
recovered from the sputum at the end of four months. 
This was regarded as a significant degree of bacterial 
resistance, since blood levels ordinarily were not 
higher than 3 or 4 microgm. per cubic centimeter. 
This impression is also borne out by the fact that 
the patients who showed x-ray worsening were con- 
fined to the group whose organisms had become 
resistant to this degree. It was concluded that 


isoniazid, when given alone in a daily dosage of 


150 mg., is not as effective as streptomycin and 
PAS in the treatment of pulmonary tuberculosis. 


Preliminary data indicate that this is also true when 


isoniazid is given in a daily dosage of 300 mg. 

Toxic reactions to isoniazid have included severe 
allergic reactions, hyper-reflexia, convulsions, con- 
stipation, difficult micturition, undue sensitivity 
to adrenergic drugs and atropine, sudden drops 
in blood pressure, postural vertigo, eosinophilia 
and a decrease in hemoglobin. Experience has shown 
that these toxic manifestations were rarely serious 
enough to make it necessary to stop treatment and 
frequently disappeared spontaneously while treat- 
ment was continued. The one exception consisted 
of severe allergic reactions, which, although rare, 
were sufficiently severe to make it necessary to stop 
treatment altogether. 

At present, combined therapy, in which isoniazid 
is used with PAS and with streptomycin, is being 
compared with results obtained with streptomycin 
and PAS. Up to the present time there have been 
no undue toxic manifestations. As yet, there are 
insufficient clinical data to determine whether 
or not these combinations may prove to be superior 
to or even equal to streptomycin and PAS, from 
the point of view of either clinical response or delay 
of the emergence of organisms resistant to the vari- 
ous drugs. Since long-term chemotherapy has been 
found to be vital in the treatment of tuberculosis, 
prevention of the development of resistant tubercle 
bacilli is an important measure of the success of 
any regimen. use this measure is unknown 
at present in any of the isoniazid combinations, 
of 
streptomycin daily, or 1 gm. twice weekly, with 
12 gm. of PAS given daily in any case, is preferable 
for practical purposes in the treatment of patients 
suffering from pulmonary — who have 
not had previous 

therapy, it should not be forgotten that bed rest 
is just as necessary as ever in the treatment of 
tuberculosis. All forms of collapse therapy are still 
useful in suitable cases. Whereas chemotherapy has 
not shortened the duration of hospital stay, it 
has helped the recovery of many patients who 
would otherwise have succumbed. The lives of 
many additional patients have been prolonged in- 
definitely, although the disease was not arrested. 


Also, chemotherapy, when given for a fairly long 
time, has made possible the successful surgical 
excision of the greater part of the remaining lesions 
in the small proportion of patients suitable for this 
procedure. 
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CORRECTION OF RECTAL PROCIDENTIA 
The Thiersch Operation as a Simple Palliative Procedure 


Josern Berxowitz, M. D.“ 


OCIDENTIA of the rectum is defined as the 

“abnormal descent of all the coats of the 
rectum with or without protrusion through the 
anal orifice.” This paper is concerned with the 
condition in the elderly patient primarily and with 
the type of procidentia that protrudes through the 
anus as a large mass in the intergluteal region. 

Weakness in the musculofascial supports of the 
pelvic floor and the added factor of increased intra- 
abdominal pressure from any cause constitute the 
main elements in the etiology of rectal procidentia. 
This is manifested by invagination of the pelvic 
peritoneum into the anterior rectal wall, with sub- 
sequent protrusion through the anal orifice. The 
rectum appears in the intergluteal region as a bright 
red mass covered by a mucous membrane that is 
grooved with circular folds. The mucous surface 
may reveal numerous erosions, bleeding and ac- 
cumulations of pooled mucus. At first the proci- 
dentia appears only with severe straining and reduces 
itself spontaneously; as the condition continues to 
recur it may appear on the slightest effort and 
require manual reduction. Atonicity of the anal 
sphincter and incontinence are sequelae. The 
patient complains of pressure sensations, backache, 
constipation, poor bowel control, bleeding and 
constant fatigue. 

The immediate treatment of rectal procidentia 
requires reduction of the mass to its former position 
within the pelvis. With the patient in recumbent 
position the gloved index finger covered with dry 


gauze is inserted into the opening to the bulging 
rectum. The gauze forms a firm attachment to the 
mucous membrane and prevents slipping of the 
finger. Firm inward pressure is applied and the 
mass gradually replaced. If there is edema of the 
extruded tissues it may be necessary to perform the 
reduction under a general anesthetic. The mos 
difficult problem in management is to prevent 

currences with subsequent chronic invalidism. 

Innumerable operative technics have been er 
ployed in an attempt to cure this hernia-like ab 
normality. Successful results are attained f 
quently in young, healthy persons who have strong 
tissues amenable to repair. However, the elderly 
patient with weakened musculofascial tissues, 
inefficient circulation and poor nutritional status 
is no candidate for extensive surgery. It is in tht 
type of case that the Thierech operation is of grate, 
est usefulness. 

First described by Thiersch i in 1891 at the Con- 
grés des naturalistes et médecins allemands à Halle, 
the procedure is designed to diminish the size of 
the anal canal by means of a nonyielding wire cuff. 
A mechanical barrier to the prolapsing mass of 
tissue is thus obtained. With the patient in lithot- 
omy position 1 per cent novocain is infiltrated into 
the anterior and posterior portions of the perianal 
tissues. Small vertical incisions are made in these 
areas through the skin and subcutaneous tissues. 
A — 1 13-gauge or 15-gauge needle inserted 
through the posterior incision is directed at first 
a, Rectal laterally and then anteriorly, encircling the anal 
Brockton, musculature on the right side and emerging through 


720 JJ 
of viomycin inst mycobacterium tuberculosis 
— _h 
0. 
| 
| 
| 
| 
| 
| 
| 
7. Carr, D. Reo. 
Tubere. 
BOSTON 
| 
Associate in — Beth Israel su 
Ciiaic, — nsary: proctologist, ton Hospi 


ol. 248 No. 17 


the anterior incision. A second needle is similarly 
inserted on the left side. With these two needles 
placed parallel to each other, No. 22 stainless-steel 
wire is threaded through the beveled ends, appearing 
in the posterior wound (Fig. 1). The needles are 


Ficunz I. H. Needles Inserted into the Postanal Wound 
and Encircling 


rrows. 
Wire has been threaded through the needles. 


removed, and the wire tightened about the index 
finger of the surgeon (Fig. 2). The skin incisions 
are closed. 

There is little postoperative pain. Hot boric 
compresses or hot sitz baths offer satisfactory relief 
from discomfort. The patient may be ambulatory 
at once. Antibiotics for seventy-two hours are 
advised to counteract wound infection. A daily 
enema is required indefinitely to prevent fecal im- 
paction. 

Case Reports 


Casz l. N. P., a * woman, was admitted to the 
hospital on March 8, 1952, with the complaint of rectal pro- 
trusion of years’ duration. is protrusion had become 
progressively larger, and during the past 10 years had reached 
‘the size of a grapefruit.” At first returning spontaneously, 
the mass now required manual replacement. re was con- 
stant discharge about the anus and perineum, and inter- 
mittent passage of bright-red blood from the rectum. Severe 
consti ation iemanded the use of laxatives. This was fol- 
lowed by incontinence of feces and necessitated the constant 
wearing of an absorbent pad. Perineal discomfort, pelvic 
pain and backache were other complaints. 

Rectal mucosa was visible at the anal outlet. The rectum 
descended 13 cm. through the anal orifice with straining 
revealing a circularly grooved mucosa that was eroded and 
spotted with thick, white mucus. With cessation of straining 
mate wan manually. The anal sphincter was 
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atonic. Sigmoidoscopic examination was tive. General 
physical examination and laboratory were within 
normal limits. 

Administration of sulfathalidine and crysticillin was begun 
on March II, and 2 days later the Thiersch operation was 
performed. The postoperative course was marked by diffi- 
culty with defecation. Mineral oil and milk of magnesia were 

no value. On the 3d day a warm-water enema gave un- 
satisfactory results. Castor oil by mouth followed by a 
cleansing enema was finally effective. A daily enema 
after was adequate for bowel evacuation. patient was 
discharged on March 22 and has had regular examinations 
since that time. At the end of 10 months there was no com- 
plaint and no evidence of recurrence. patient is now able 
to perform all her daily activities satisfactorily and has be- 


come self-sufficient. 
Case 2. M. C., a r woman, was admitted to the 
hospital on April 1, 1952, with the complaint of 

m the anus of 6 to 8 years’ duration. She re per- 
sistent whitish discharge about the anus, pressure in the 
pelvis and perineal discomfort. was no rectal bleedi 
or pain with defecation. For many years she had noticed 
3 or 4 loose stools in the morning. She was unable to carry 


on work as a practical nurse use of the perineal pro- 


Ficure 2. Diagram after Needles Have Been Withdrawn. 
Wire is tightened about the index finger of the surgeon. 


trusion and discomfort. Rectal treatments during the pre- 
vious few years had been of no value in reducing the size of 
the protruding mass. 


Physical examination revealed a thin, well dev woman 
in no distress. The anal sphincter was markedly atonic, 
easily admitting several fingers. On straining there was de- 
scent of the rectum for a distance of 8 cm. through the anal 
orifice. This mass returned spontaneously on tion. 
System examination was ot within normal limits. 
Routine blood and urine studies were negative. 

Sigmoidoscopic examination was negative. Barium-enema 
studies of the entire colon and terminal ileum were 
On April 5 the Thiersch operation was ormed, after 
preoperative preparation * of a low- residue diet, 
sulfasuxidine and rr daily enema and daily cleans- 
ing of the perineum with phisoderm. The postoperative 
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course wee r 2 the 5th day the patient 2 dis- SuMMARY 

charged ital. Since ation : s taken a 
— 2 Jalliy. Regular ollow-up visits revealed The Thiersch operation is a simple palliative 
no recurrence and no complaints at the end of 9 months. procedure advocated for the correction of rectal 


3. A. W., a 68-year-old woman, was admitted to . 1 one . 
the hospital on August 19, 1952, with the complaint of rectal Procidentia in the elderly, debilitated patient. Per- 


protrusion of 30 years’ duration. In recent years the pro- formed under local anesthesia the operation requires 
i resent constantly, — pulli about fifteen minutes. 

— neg 11 — blood was passed by Three cases in which there were no complications 

rectum. The bowels were irregular, occasionally constipated or recurrences at ten months, nine months and 

and frequently incontinent. four months after operation are presented. Despite 


There was — the the fact that the wire became loosened in 1 case 


anal sphincter, with rectal mucosa visible at the anal orifice. there was no recurrence. These patients are happy 
On slight straining a mass bulged through the anus for a dis- and grateful and have been restored to a normal 
tance of 15cm. This mass required manual reduction. System existence. 
examination was within normal limits. Sigmoidoscopic ex- 475 Commonwealth Avenue 
amination was negative. Routine laboratory studies were N 
oan had bee bed for 2 days bef dmis- — — 
ureomy ein n prescribed for ys before a E. The Anus, Rectum, Sigmoid Colon: Diagnosis end treatment. 
sion, and this therapy was continued. A cleansing enema was 3 edition. Vol. 1. 540 pp. Philadelphia: ‘Lippincott, 1949. 
On August 20 the Thiersch operation was performed. — 
patient ** . — = * an 217 pp. New York: Maple Press Comp 
convalescence. was disc rom the pital on W. B. The Principles and Practice of Rectal Surgery. Fourth edi- 
August 24. After 4 months the wire became slightly loosened; pp. Springheld; Charles © Thomas, Pp. 
er, there was still no evidence of recurrence of the rectal  Lenormant. Prolapsus du rectum traité par la méthode de Gerard-Mar- 
procidentia. A warm-water enema every morning served to et récidivé aprés trois ans: application de la méthode de 
prevent the development of fecal impaction. Thicrech: Bull. et mim. Soc. de chte. de Paris A: Id. i7. 
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TUBERCULOSIS: INCIDENCE AMONG AMERICAN MEDICAL STUDENTS, PREVENTION 
AND CONTROL AND THE USE OF BCG* 


WILLIau A. Asruzzi, In., M. D., f ann Rurus J. Hummer, M. D. 


BRONXVILLE, NEW YORK, AND PLAINFIELD, NEW JERSEY 


ITH the help of the Association of American literature of the last twenty years was reviewed 

Medical Colleges, a survey letter was pre- with attention to the incidence of tuberculosis 
pared and sent to 71 four-year, Class “A” medical among medical students, the prevention and con- 
schools. This letter inquired into the incidence of trol of the disease in hospital personnel, the sig- 
tuberculosis among the medical students between nificance of acquired immunity and its reflection in 
1940 and 1950, and the tuberculin testing, chest tuberculin sensitivity tests, and the efficacy of 
X-ray examinations and over-all prevention and BCG vaccination. 
control programs employed in those years. Data 
were received from 63 institutions — in unusable REVIEW OF THE LITERATURE 
form from 1; no data were available from 1 school; Since 1931 many investigators have commented 
they are still forthcoming from 2 others; and no upon the “relative frequency” with which tuber- 
answers were ever received from 5 institutions. culosis occurs among medical students. In 1931 

In addition, information on incidence, control Hetherington et al. i reported that medical students 
and prevention was sifted from over 500 personal are peculiarly subject to tuberculous infection. 
communications, and an attempt was made to Herman and his associates,“ in 1932, remarked on 
determine the possible correlation between methods the high incidence of tuberculosis at Western 
of prevention and incidence in these schools. Neces- Reserve, Johns Hopkins and Pennsylvania medical 
sarily, the number of students and the periods schools. Madsen and his co-workers** have made 
covered by the reports vary; some schools included many studies on the epidemiology, incidence and 
only a few hundred students in their records, and pathogenesis of tuberculosis, including in one report 
others surveyed 5000 or 6000. Finally, the medical the contrast between the case rate among medical 
(1.3 and 11.8 per cent) and that 
tAssistant surgeon, United States Public Health Service Hospital, er students of the same age group (0.4 and 2. 

dent, Columbia Cottage Wages per cent). Many other authors confirm these sta- 
Sen eugmecn, United States Public Health Service Hospital, tistics, some of which are summarized in Table 1. 


— 
—᷑— 
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Dauerꝰ concludes that the incidence of tuberculosis 
is greater among students of medicine than among 
persons in the same age group, and social and eco- 
nomic classes, and points out that the combination 


Tasre I. Incidence of Tuberculosis among Medical Students 
(Summary of Reports from the — since 1931). 
Yeaa Auton No. or Incipence 
Srupents ‘ 
m & Larsen" 
Hart et al. u 
Alt et al. 
ore 1.3 
le et al. (Prophit Survey) — 
herington & Iersel 400 : 
the 1132 i: 
& Amberson*e 
& Amberson*¢ — 1. 31 
Haha 115 
Morris — 12.8 


of most susceptible age group and heavy exposure 

rate is probably the chief cause of the increased 

incidence. 

TuBercu.Losis ix GENERAL POPULATION AMONG 
Younc Apvutts 


In 1941 Plunkett and Katz“ reported an inci- 
dence of 0.4 per cent n in 
New York state normal schools. The 
Life Insurance Company figures“. 7 for 1940- 
1948, reveal that among 28,208 applicants for 
employment, there were 116 cases of clinically 
significant tuberculosis, or a case rate of 0.4 per 
cent. It seems that the case rate would be within 
0.1 or 0.2 of this figure for the group between twenty 
and thirty years.of age, since the great majority of 
job applicants were close to this age.“ Robins?“ 
pointed out that there is usually no relation between 
mortality and morbidity figures, so that the mor- 
tality rates for medical personnel, which are low 
because of early diagnosis and thorough treatment, 
are not inconsistent with the high morbidity in the 


same groups. 
The Prophit Survey, “ presented in 1948, sum- 
marizes most of the valid surveys published up to 
that time on variation in incidence between medical 
students and other young adults. This survey also 
points out that Lees, at the University of Penn- 
sylvania, described the incidence of tuberculosis 
among college students at 0.6 per cent as compared 
with 5.8 per cent in medical students. A few au- 
thors, 2, 21. 20-2 most of whom are also covered in 
the English survey, are not convinced of a signifi- 
cant, added risk for medical students. All in all, 
however, the authors of the Prophit Survey believed 
that most of this earlier work substantiated their 


723 


own conclusion that the incidence of tuberculosis 
among medical students is significantly higher than 
that among other young adults. Their own work 
disclosed a rate three times greater among medical 
students than among comparable control groups. 


Resutts or Present Stupy 
Our survey covered approximately 42,000 stu- 
dents from 62 medical schools; it involved 166,959 


Tass 2. Si 
Years and 


Two American my — Schools, with Their 
Student 
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166,959 


*Each school is identified by a code number since many have expressed 
this 11 is only fair to state that all medical communi- 
8 except Southern California, Louisville, Syracuse 
and Temple, attempted to comply with our survey request. 
tlacomplete or indefinite totals of cases. 


student years, all between 1940 and 1950; and 
uncovered 557 cases of clinical tuberculosis, a case 
rate of 3.34 per 1000 per annum. This constitutes a 


Varying Portions of the Ten-Year Period between 1940 and 

1950.* 
Mepicar Stupsxt 

Scuoon 
Cong No. Tus s 
528 
4426 
5143 
4785 
4987 
2270 
*Medical students comprised 9 per cent of university enrollment and 10 
yet contracted 52 per cent of the cases of tuberculosis discovered in those 3643 
1831 
1973 
1428 
2017 
1094 
4953 
3079 
3824 
2403 
1365 
449 
2521 
4603 
2168 
2733 
2605 
3399 
$521 
4054 2 
929 i 
1438 6 
2363 6 
3300 2 
3575 iS 
3843 10 
2950 14 
1644 1 
3179 0 
2947 2 
5874 
1002 
4426 
1225 
5149 
1113 
2649 
3043 
3489 
— 2305 
2767 
2443 
3152 
2349 
985 
892 
1713 
— 2350 
— 1216 
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variation from the incidence expected i in a similar 
group not in medical school that is sufficiently 
beyond the standard deviation to be considered 
statistically “highly” significant.* 

For comparative purposes some figures for the 
incidence of tuberculosis among the general popula- 
tion’: 25-28. 4-8 were gathered and averaged. The 
group from twenty to twenty-nine years of age 
was selected since it includes most medical students. 
Predominant in the averaging were states with 
large utban communities and areas with known 
“high normal” tuberculosis incidence (including 
New York City and Massachusetts). Thus the 
average yearly case rate of 1.0 per 1000 young 
adults, twenty to twenty-nine years of age, is un- 
doubtedly higher than a comprehensive figure 
including all the country’s young adults in this age 
group. The standard deviation on these figures was 
calculated to be + 0.4, so that the maximum yearly 
case rate conceivably to be expected in the group 
twenty to twenty-nine years of age would be 1.4 

per 1000. 

ewe have arbitrarily defined clinically active 
tuberculosis as that which is proved bacteriologi- 
cally or that which evidences a lesion on x-ray study 
not apparent on earlier films and is accompanied by 
concomitant symptomatology, or both. All the 
patients included as having contracted tuberculosis 
fulfilled one or boih of these criteria, and most 
required and received hospitalization for the dis- 
ease. The schools that reported statistics on in- 
cidence for any part of the 1940-1950 period are 
given code numbers in Table 2. Next to each code 
number is the number of medical-student years for 
which the incidence of tuberculosis has been re- 
ported by the particular school. In other words, 
each (student-year) figure represents the sum of the 
numbers of students in attendance at one school 
during the years for which the incidence of tubercu- 
losis was recorded by that medical school. Another 
column contains the number of cases of clinical 
tuberculosis discovered during the time reported 
upon. 

The only manner in which the name of each medi- 
cal school is recorded with its own corresponding 
tuberculosis incidence is in the original coded sta- 
tistical tabulation that we compiled. This is done 
because there are many institutions that did not 
grant the authority to publish such data. The 
variations in yearly incidence among different 
schools were great, ranging from 0 to 15 per 1000. 
This was probably due in part to the differences in 
the method and accuracy of detei mining incidence 
at the various schools; the inherent failings of this 
method of investigation — although it was the only 
one that appeared feasible; and geographic factors. 
It is noted empirically that many of the schools re- 
porting a low incidence of tuberculosis among their 
students recruit the great majority of their medical 
students from localized geographic areas that have 
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a case rate in the general population far below the 
figures we have used for comparison. 


Anatysis or Data 


We recognized the obvious difficulties and limi- 
tations inherent in this manner of study. The 
fact that the data from eight schools are incomplete 
provides an additional problem: However, it is 
thought that any possible error in this regard only 
tends to reduce the case-rate figures. In other 
words, a given incidence reported by a school in an 
indefinite or incomplete manner usually represents 
the number of cases of clinical tuberculosis that had 
been definitely recorded. The indefiniteness applies 
to cases not as carefully recorded. Also, in a number 
of schools a gap of three or four years occurs (usually 
coinciding with the war years) during which no 
records were kept or there was no case-finding pro- 
gram for tuberculosis among the medical students. 
Thus, it seems that if we err in this matter it is on 
the side of underestimation rather than exaggera- 
tion. The use of student years to determine the 
yearly case rate per 1000 removes many of the 
errors caused by differences in the time of student 
attendance and so forth that result from a simple 
percentage determination based on school admis- 
sion figures. 

The validity of these statistics we believe to be 
further enhanced by a number of facts. In the 
first place the general environment from which 
medical students emanate is a favorable one for 
producing young people resistant to the tubercle 
bacillus. This is true in terms of housing, food and 
physical condition, at least on entrance to medical 
school. (Physical well-being and considered ability 
to withstand four years of arduous study and 
training are criteria used in student selection by 
some medical schools.) Theoretically, at least, our 
figures should be compiled on a basis of time en- 
rolled rather than student year. In other words, 
students who left school for scholastic or personal 
reasons were counted as though present for the same 
time as the rest of their class, whereas some of them 
obviously were not exposed to infection for as long 
a period; yet they are included among those Who 
did not contract the disease. This also tends to 
incline our statistics toward an underestimation of 
the over-all incidence of tuberculosis in a medical- 
student population. 


TuBERcULIN SENSITIVITY 
The possible relation between tuberculin sen- 
sitivity and immunity to tuberculosis has been 
debated at length. For many years authors, here. 
and abroad, have attempted to show the great. 
susceptibility of negative tuberculin. reactors to 
tuberculosis. 1. 20. *-** Some of the results pointing 
out the disparity in resistance between these two 

groups are summarized in Table 3. 


- 
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Primary INFEecTION AND CLinicat Cases 


The observations presented in the Prophit Survey 
and by many different authors in different localities 
and reported under different conditions, in addition 
to the fundamental studies on immunity to tuber- 
culosis reported by Rich,“ Pinner, 1 Amberson™ 
and others, leave one with the following inescapable 
conclusions: that there is great exposure to tuber- 
culosis among students of medicine and nursing; 
and that liability to the development of clinical 
tu is is m greater among those never 
before infected with the tubercle bacillus and now 
infected in medical training for the first time than 
among those who have been infected previously. 

Primary infection in adults can be serious, and 
is often accompanied by symptoms of tuberculosis. 
Many cases of active disease follow shortly after 
primary infection. BCG vaccination should be the 

ical consequence, when progressive tuberculosis 
in adults seems to develop independently of a second 


Tasie 3. Resistance of Tuberculin Reactors to Tuberculosis. 


we 


exogenous infection provided that the vaccine con- 
fers the same protection as a primary infection and 
is itself relatively innocuous. 

BCG 


The history of BCG, 
development and improvement have been well 
described. 7 There are also good discussions of 
its theoretical and empirical value, and several 
reports of its use. 

Many personal communications have been re- 
ceived in the course of this study, all based on the 
experience of various physicians in dealing with 
tuberculosis among medical students and hospital 
personnel. Every report has emphasized the great 
incidence of disease among persons who convert 
from negative to positive reactors, the frequent 
cases of destructive or progressive pulmonary 
tuberculosis developing immediately from the so- 
called benign primary complex and the protection 
seemingly afforded by the use of BCG in addition 
to other preventive and control measures — a pro- 
tection apparently lasting at least during the period 
of heavy exposure. 

A study of the literature and these various per- 
sonal communications have convinced us of the 


harmlessness of BCG and of the fact that it offers 
at least partial protection, particularly to the sus- 
ceptible negative reactors subject to heavy tuber- 
culous infection. It is undeniable that standard 
methods of prevention and control can be effective 
in greatly reducing incidence in hospitals. How- 
ever, it is also believed that the elimination of all 
contact is not possible, for the following reasons: 


Complete isolation is impractical today in most 
medical institutions, as well as harmful to the 
2 and psychiatric rehabilitation of the pa- 


Even when complete control and isolation have 
been attempted, there is still considerable tuber- 
culous infection. 

It is impossible to control future contact of 
medical personnel with the disease when they 
leave temporarily, or permanently, the strongly 
protected area. 

Tuberculosis epidemics from a hidden source 
constitute a constant danger to the heretofore 
protected tuberculin-negative -reactor. 

It is possible for clinical tuberculosis to develop 
in a large proportion of those who convert from 
negative to positive reactors in spite of a greatly 
reduced infection rate so that reduction of in- 
fection rate, although important, is not the only 
objective. 

BCG should not be offered as substitute preven- 
tion for control measures that have already been 
proved to be effective. BCG represents an oe 
weapon against tuberculosis, particularly as 
disease threatens the nonimmune person hee he he 
encounters heavy tuberculous infection. Proper 
educational methods can prevent the use of BCG 
from creating a false sense of security. It must be 
impressed upon all recipients that the vaccine in 
no way constitutes complete protection and that all 
preventive measures to avoid contact and infection 
must be even more stringently employed in the 
future. 

BCG also * its limitations. It is well realized 
that experience elsewhere (where living and health 
conditions are not optimal, perhaps) is not com- 
pletely valid here. Also, more information is re- 
quired about the basic structure and activity of 
BCG, and preparations that are standardized and 
more stable (less likely to allow mutation and so 
forth) are urgently needed. The tuberculin test 
is not yet properly uniform in dosage and _interpre- 
tation of the antigens used; therefore, there is still 
variation in labeling an individual reactor or non- 
reactor. Because of this, it is sometimes difficult 
to know who can benefit from vaccination, and 
who can be vaccinated without excessive adverse 
reactions; more information on what constitutes a 
successful vaccination and how long the acquired 
sensitivity may last is needed. 
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All these mechanical limitations, as well as the 
arguments postulated by Myers et al.” and the 
fact that great advances have been made against 
tuberculosis in this country (largely without BCG), 
make it undesirable that BCG should be adminis- 
tered indiscriminately. This not only would reduce 
the now widespread diagnostic effectiveness of che 
tuberculin test, but also would make it difficult to 
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part of their tuberculosi ol program. It is 
interesting that of approximately 4400 students™ 
thus vaccinated, only 3 have contracted tubercu- 
losis — none of whom became positive reactors. 
Not one truly vaccinated student out of 4400 with 
over 2 to 6 years of heavy exposure has contracted 
clinical tuberculosis. The occurrence of tuberculosis 
in only 3 students who had reverted to the non- 


Tasie 4. Use of BCG in American Medical Schools. 


Medical College of 4 133 
Cornell . 2 10 
Harvard ..... 35 227 
University of Wisconsin 5 10 245 (plus 
I 


Adv Reactions 
ERSE 
0 0 
0 0 
eat drainage (intra- 
1 case in girl whose reaction never 
S small, nonpersistent 
drainages (intra- 
0 0 
evidence 2 
treatment; both graduated in 
4 yr. 
rn. tion; then lesion. 
ency to keloid forma- 
tion. 
0 0 
drainage in 1 or 2 1 case in student reconverted to 
* no revaccina- 
0 0 


plan controlled studies to determine scientifically 
the efficacy of the vaccine. However, the use of 
BCG on a limited scale, mostly in controlled studies 
and in susceptible groups highly exposed to tuber- 
culosis, seems completely justified. 

At the University of Michigan, Davey“ has 
expressed the following view, with which we are in 
agreement: 

Because of the greater incidence of tuberculin conversion 
and the acquisition of active pulmonary tuberculosis by 
students of medicine and nursing in comparison with other 
individuals of the same age group, and because such in- 
dividuals acquiring active pulmonary di during the 
past ten years have done so at the time of their tuberculin 
conversion to positive in every instance (having thus been 
tuberculin tive reactors on entrance <0 the school), 

we, in the fall of 1949, instituted a program of BCG v 
cination of the freshman students of nursing and 
cine on a voluntary basis. Those students who were found 
to be tuberculin-negative reactors were off vac- 
eination, and pra y all have accepted. 


BCG ix Mepicat ScuHoots 
Table 4 summarizes the experience with BCG 
in the medical schools that employ it routinely as 


reactor state or who had never converted to positive 
tuberculin reactors offers more evidence that some 
immunity is conferred by the hypersensitive state. 
PrevENTION AND ConTROL AMONG MEDICAL 
STUDENTS 
Unfavorable F actors 
Several factors have been implicated as probably 
contributing to the high incidence of tuberculosis 
among students of medicine and nursing: 
Deficiencies in aseptic technic and sanitary 
s because of ignorance or unconcern on 


at autopsies. 
Susceptibility of the age group involved and 
weakened natural resistance. 
Unrealized contact with undiagnosed silent 
cases of tuberculosis. 
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| part of medical personnel themselves. 
Inescapable, repeated contact with known 
tuboreulous patients for purposes of education 
and patient case. 
Contact with cadavers of tuberculous patients 
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We have attempted to prove that there is a higher 
incidence of the disease among medical students 
than should be expected. Part of the explanation 
for this fact is that the average tuberculin-negative 
medical student is in the age group in which the 
incidence of tuberculosis is high, lacks the immunity 
we have tried to show exists from previous infection 
and is heavily exposed to the disease for four to 
six years or more. 


Suggested Remedies 


The unfavorable factors can be overcome to some 
extent. Constitutional resistance can be greatly 
enhanced by improvement in the working and living 
conditions of the students and house-staff mem- 
bers. We have attempted to demonstrate that 
BCG vaccination affords added protection to this 
susceptible group. 

Standard aseptic practices, in addition to a care- 
fully managed program of health supervision of 
physicians in training, will help greatly to reduce the 
degree of exposure to the disease. Again, we point 
out the necessity of thorough education of the 
students involved. Medical students and house- 
staff officers not only must be aware of the impor- 
tance of the standard aseptic procedures, but also 
must be impressed with the great need for their 
co-operation in a comprehensive, almost constant 
program of student health, tuberculin testing and 
x-ray examination. 

Perhaps the most important factor in the inci- 
dence among hospital personnel is the undiagnosed 
case of tuberculosis. The only way to prevent con- 
tact with such sources is to discover these unsus- 
pected cases earlier than seems possible in most 
general hospitals. It is suggested that the best 
means of offering this protection to medical per- 
sonnel is to make routine chest films of every pa- 
tient admitted to a hospital. 

Medlar™ has studied autopsies of 1235 persons 
dying suddenly. One out of every 20 of these had 
tuberculosis with cavitation; in only a fifth was it 
possible to find a prior record indicating that the 
person had had tuberculosis. On the basis of studies 
by Plunkett and Mikol“ and Childress** one can 
estimate that 40,000 patients with unrecognized 
tuberculosis are admitted yearly to general hos- 
pitals in the United States. Oatway*’ reported that 
of 4539 general hospitals in the United States 
surveyed in 1948, only 247 reported that x-ray 
films were taken routinely of all patients admitted, 
the explanation usually given being the excessive 
cost of such a routine procedure. However, many 
observers point out that with the reduced cost of 
miniature x-ray film, there would probably be a 
budgetary saving over the cost of compensation paid 
personnel who contract clinical tubercu- 


There have been many reports in recent years 
concerning the great reduction in costs of mass 
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x-ray programs now that photofluorograms can be 
made for about 50 cents each. Also, in many places 
the local community organizations, tuberculosis 
societies and committees have been willing to buy 
the photofluorogram, and even to share the operating 
costs.** And yet, although it is impossible to over- 
stress the importance of an x-ray examination in 
every admission, it should also be realized that 
all contact cannot be avoided unless medical stu- 
dents and nurses are not allowed to see patients 
before they are proved to be free of actual tuber- 
culous disease. This is neither practical nor edu- 
cationally beneficial to young people attempting 
to learn to recognize the disease. In addition to the 
patients’ x-ray films, students of medicine and nurs- 
ing must be educated to regard all patients as po- 
tential cases of tuberculosis, and their resistance to 
the disease must be afforded every possible assist- 
ance. 

The institution of all the measures described above 
requires a well planned and thorough assault on the 
rate of tuberculous infection in hospitals and schools 
of medicine and nursing. This demands the hard 
work of many people and, in some locations, the 
added burden of extra x-ray expense. It is postu- 
lated, however, that the added work and energy 
are more than compensated for by the knowledge 
that all hospital employees, including young people 
preparing for a lifetime in the medical and nursing 
professions, are thereby less liable to the infection; 
and that the apparently additional expense is 
probably not a real one in view of the reduced costs 
of miniature x-ray films and the lower number of 
man hours lost, to say nothing of the costs of therapy 
and compensation. 

The fact that such control programs prevent 
spread of this disease has been proved by Myers 
and many others. We wish to add the experiences 
of some American medical schools in recent years to 
the evidence that these preventive technics are more 
than worth their trouble in reducing the risk of 
tuberculosis to hospital personnel. 

At the University of Illinois“. „% before World 
War II at least 2 or 3 medical students contracted 
clinical tuberculosis each year. In the last five years, 
a comprehensive control program (including the use 
of BCG) has reduced the incidence to 2 cases in 
five years. At Loyola University School of Medi- 
cine*™ there were 7 cases of tuberculosis between 
1940 and 1943. In 1943 a student health service and 
at prevention program were instituted, 
and chere have been only 2 cases since 1943. The 
University of Kansas School of Medicine“ has had 
no cases of tuberculosis among its students since 
1940, at least partly because of a comprehensive 
control program. Tufts College Medical School,” 
utilizing a similarly excellent program (including 
BCG), has had no cases of tuberculosis in the last 
* years. At the University of Rochester School 

of Medicine,“ a moderate incidence has been re- 


J | 
losis. 
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duced to no cases since 1946 by the measures de- 
scribed above, including the use of BCG. Since the 
University of Texas instituted a control program 
three years ago, only 1 case of tuberculosis has been 
discovered, whereas 5 to 7 cases a year had pre- 
viously been found. 

At Tulane University®* the evidence is also dra- 
matic: 20 cases of clinical tuberculosis between 1940 
and 1946 and 1 case since then — an improvement 
owing to control intensification in the last four or 
five years. At Washington University of St. Louis“ 
9 cases of tuberculosis occurred among medical 
students between 1940 and 1947; since 1947, when 
a control program was intensified and BCG vac- 
cination was added, there have been no cases of 
tuberculosis. At Wisconsin” prevention reduced the 
incidence of the disease, and BCG vaccinations have 
further lowered the case rate of clinical tuberculosis 
among medical students. 

from Woman’s Medical College in Phila- 
delphia® revealed a high incidence of tuberculosis 
before 1943 (18 cases between 1940 and 1942), and 
only 3 cases between 1943 and 1950. In 1943 a 
control program, which later included BCG, was 
instituted. At the University of Pennsylvania!®* 
there were 36 cases between 1940 and 1948. Since 
1948, when prevention (including BCG vaccina- 
tion) was emphasized, there have been no cases of 
tuberculosis. At Columbia University College of 
Physicians and Surgeons, t there were 6 cases be- 
tween 1944 and 1948, when control was re-empha- 
sized and BCG vaccination begun. There have 
been no cases of tuberculosis since then. University 
of Cincinnati College of Medicine“ has had no 
cases since 1947, and Cornell'™ has had only 1 case 
since 1946 — both having instituted effective con- 
trol programs. Finally, at the University of Min- 
nesota, % where the results have been most gratify- 
ing, there has been only 1 case in the last seven 
years; before the institution of a thorough pre- 
vention system tuberculosis was discovered in 4 
to 10 per cent of the medical students each year. 
There seems to be no question regarding the 
effectiveness of these efforts. The institution of such 
measures at University of Rochester School of Medi- 
eine not only accomplished the eradication of the 
disease from the medical-student population but 
also constituted in itself an excellent educational 
medium whereby the student is made acutely aware 
of the problem of tuberculosis and gains through 
personal experience definite training in the epi- 
demiologic and public-health aspects of the control 
o tuberculosis. 


Summary AND CONCLUSIONS 


The incidence of tuberculosis is much higher 
among medical students than among similar groups 
of young adults in the general population. 

The primary complex is not necessarily benign. 
There is much evidence that it may directly precede 
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progressive pulmonary tuberculosis or any compli- 
cation, and therefore a re-evaluation of so-called 
minimal or benign disease seems necessary 


There is a much greater risk of clinical infection 


to the nonreactor on conversion to a positive tu- 
berculin reaction than there is to the positive re- 
actor. This indicates directly that some degree of 
immunity is conferred by tuberculin sensitivity 
and the previous infection that it represents. 

Artificial sensitization by means of attenuated 
BCG vaccine is harmless and provides the same 
immunity as previous i ; protection is thus 
afforded the susceptible tuberculin-negative reactor, 
without the danger inherent in a focus of viable 
pathogenic tubercle bacilli. 

The time-proved methods of control are reviewed. 
It is recommended that a routine program to pre- 
vent the disease among hospital personnel, espe- 
cially medical students, student nurses and house- 
staff officers, be instituted in all hospitals. Chest 
X-ray examinations on all admissions are empha- 


Because of the protection afforded, it is suggested 
that BCG vaccination be offered to all tuberculin- 
negative persons unduly exposed to the disease. 

The part that each medical and nursing school 
can take, in offering tuberculin testing, chest x-ray 
films, contact avoidance, frequent checkups and 
BCG vaccination to its students, is described. 

There is great need for the study of incidence and 
prevention to be carried to the house-staff level. 


We ave Deo. J. Buren Am Allan M. 
Butler and Elliott 5 or reading and editing of this 
material. Dr. Dean F. Smiley and the American Association 
of Medical Galteges were responsible for our aang able to 
accumulate the data in presented. generous 
co-operation and assistance from Drs. Elliott Hurwitt, Harry 
Zimmerman and Robert Bloch, of Montefiore Hospital, and 
from Leonard Goldwater, Alfred Gellhorn, Alfred Gilman 
and Harry Gruendfest and the late Dr. John S. Lockw 

all of Columbia-Presbyterian Medical Center. Gratef 
acknowledgment is made to the deans and health officers of 
the medical schools included in the survey. Above all, ap- 
preciation is due the members of the Association of Internes 
and Medical Students, whose enthusiasm and concern over 
this subject made the study possible, and to Mrs. Lee Abruzzi 
for her constant inspiration and untiring labor. 
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MEDICAL INTELLIGENCE 


KARTAGENER’S SYNDROME 
INVERSUS, BRONCHIECTASIS AND 
CHRONIC SINUSITIS)* 


Report of a Case 


Me tvin Katz, M. D., E. Eowarp Benzier, M. D. 
Louis Nanceront, M. D., S Ann 
Benjamin Sussman, M. D. J 


NEW YORK CITY 


triad of situs inversus, bronchiectasis and 
chronic sinusitis is known as Kartagener’s 
First 


syndrome. by Kartagener in 1933, 


Ficure I. Anteroposterior Roent the Chest, Show- 
ing Dilated Broncht Filled’ Lipiodet 


the syndrome had been described in approximately 
40 cases up to 1951.! 

The following case is presented as an additional 
example of the syndrome: 

J. R., a 20-year-old Puerto Rican boy, was referred to the 
Kips Bay Chest Clinic by his physician because of frequent 
upper and a chronic, moderately pro- 
ductive cough. cough had been present since chil 1 
particularly in the morning on arising. No hemoptysis ha 
W Kips Bay Chest Clinic, the New York City Department of 

inic physician, Kips Bay Chest Clinic, New York Cit ment 
of Ith; i 
Niche pit 


Boe ett is Medicine, Montefiore Hospital; junior adjunct in medicine, 
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occurred. (He had had a chronic postnasal “drip” with fre- 
quent up respiratory infections.) 


neumonia at the age of 13 was 


A questionable his of 
obtained. The patient denied that any members of his family 


complaints. 
ysical examination revea a poorl ee . 
e was injection and edema of the — and 7 
mucosa with a postnasal “drip.” Auscultation of the lungs 
disclosed subcrepitant rales and rhonchi at the right base and 
axilla. The apical impulse was palpated on the right side of 
the chest, and the heart sounds were heard on the right side. 
No cardiac murmurs or thrills were detec 
_ Fluoroscopy showed dextrocardia, with a patchy infiltra- 
tion of the lung at the left base. Air in the fundus of the 
stomach was observed under the right leaf of the diaphragm, 


Ficure 2. X. Film of the S ing Absence of the 
“ray pad of 


and a barium-swallow examination confirmed the impression 
of transposition of the stomach. 

X-ray findings in the chest were similar to those noted on 
fluoroscopic study. Lipi instillation of the bronchi 
demonstrated a bilateral saccular bronchiectasis of the lower 
lobes of the lungs (Fig. 1). There was an absence of the frontal 
sinuses on an x-ray film of the accessory sinuses (Fig. 2). 

Innumerable attempts to persuade other members of the 
patient’s family to come to the clinic for examination were 
made without success. 


The incidence of bronchiectasis occurring in 
persons with transposition of the viscera is signifi- 
cantly greater than that in the general population. 
Adams and Churchill? report 5 cases of bronchiecta- 
sis (21.7 per cent) in a survey of 23 patients with 
situs inversus totalis, with only a 0.03 per cent 
incidence in 250,000 general hospital admissions. 
Olsen“ describes 14 cases (16.5 per cent) in 85 pa- 
tients with dextrocardia observed at the Mayo 
Clinic during a twenty-seven-year period, 10 of the 
14 having nasal polyposis. The increased incidence 
of bronchiectasis in situs inversus, a congenital 
anomaly, suggests a congenital factor in its patho- 
genesis. The occurrence of Kartagener’s syndrome 
in twins and siblings would further support this 
theory. Whether a congenital predisposition or 
defect is an absolute prerequisite to the develop- 
ment of bronchiectasis is questionable, although it 
is apparently an important factor in some cases. 

The lesions present in the nose and sinuses of 
patients with Kartagener’s triad are varied. There 
may be mild or severe sinusitis, nasal polyposis 


1 


*. 
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and hypoplasia or agenesis of the sinuses. Karta- 
gener and Ulrich,‘ in a study of a group of 86 pa- 
tients with bronchiectasis, observed that the frontal 
sinuses were frequently very small or absent. The 
simultaneous occurrence of bronchiectasis and 
sinusitis was believed by these authors to indicate 
a co-ordinated constitutional factor in the sinuses 
and bronchial tree that is responsible for localiza- 
tion of infections there. 

Cockayneꝰ interprets situs inversus as depending 
on a single autosomal recessive gene. This is dis- 
puted by Torgersen, ' who believes that transposition 
of the viscera is occasionally inherited as a domi- 
nant character, occasionally as a recessive one, 
and in many cases is not hereditary at all. He 
regards the predisposition to diseases of the nose 
and bronchi in patients with situs inversus as 
— and probably caused by multiple genetic 

ctors 


Kartagener’s syndrome presents several practical 
considerations. Persons with situs inversus, es- 
pecially with concomitant sinus infections, should 
be thoroughly investigated for bronchiectasis. The 
examination should include bronchography. The 
families of patients with Kartagener’s syndiome 
should be screened for similar a ities. 


SuMMARY 


A case of Kartagener’s syndrome (situs i in veisus, 
bronchiectasis and chronic sinusitis) is described. 

The factors and incidents relating to this syn- 
drome are presented. 

Some practical suggestions are given for discover- 
ing more cases through bronchography, x-ray films 
of the sinuses and survey of the families of patients. 
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PRACTICAL USE OF COLOR IN CLINICAL 
DIAGNOSIS* 


Epwarp H. McGeneer, M. D. f 
LONDON, ENGLAND 
LOR differentiation is in constant use in de- 
termining results of various tests in the modern 
clinical laboratory. It appears worth while to men- 
tion the practical value of color perception in an 
earlier stage of diagnosis — that is, history taking — 
and to suggest a simple means, handy for daily use 
*From the Department of Medicine, Guy’s Hospital. 
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4 the physician, of obtaining important informa- 


» Major points can frequently be gained by utiliza- 
tion of the patient’s appreciation of color. Excre- 
tions from the body orifices and medicines and house- 
hold substances taken orally are the main categories 
in which one may need to establish a definite color 
relation. Rarely, individual development of pig- 
mentation in the skin, gums or scleras may be of 
value in the past or family history. Many patients 
give vague descriptions of color and are happy to 
be confronted with a selection from which they may 
choose. The use of a chart with various colors in 
several shades helps the physician decide whether 


Facuae I. 


“dark specks” in sputum may have been old blood 
or carbon particles, whether “red” urine was due 
to excessive hemolysis or to hemorrhage, whether a 
“lighc stool” was more probably the yellowish ap- 
pearance associated with pancreatic disease or the 
gray usually seen in biliary-tract obstruction or 
infectious hepatitis, whether a “green tablet” was 
the grayish green of digitalis or the bright blue 
green of pyribenzamine and so forth. 

In addition, there are patients whose 
is sketchy because of educational or intellectual 
inadequacy or a serious language barrier. The last 
of these is encountered more frequently in the larger 
cities; it is certainly not uncommon at Penn- 
sylvania Hospital and is quite frequently mentioned 
in the Case Records of the Massachusetts General 
Hospital in this journal. In such cases the examin- 
ing physician can often gain essential information 
by using elementary sign language and ee 
a chart for the patient to select the proper 

Most doctors carry a reasonably substantial note- 
book or prescription pad, and it is an easy task to 
make a color chart to fit. In only a few minutes a 
wide range of color samples can be collected from the 
advertisements of one or two outdated magazines. 
Ten different shades varying from pale yellow to 


JJ. || 
7 
_ Surg. 7:206-217, 1937. 
3. Olsen, A. M. Bronchiectasis and dextrocardia: observations on eti- 
6. Torgersen, J. Transposition of viscera-bronchiectasis and nasal 
polyps: genetical analysis and contribution to problem of consti- 
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dark brown, six shades of red from pink to 

maroon, three shades of green, two shades of blue, 
two shades of gray and one pitch black are suf- 
ficient. The aid of wives, children, secretaries or 
patients may be solicited to complete the job of 
trimming, arranging and mounting in the desired 
color groups. A fairly sturdy page is advisable as 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Apr. 23, 1953 


a base for the mounted samples owing to the trau- 
matic effects of use. A piece of cardboard is quite 
adequate for looseleaf notebooks. Covering the 
entire chart with cellophane provides added 
protection and prevents soiling. A color chart of 
this nature, 3 by 5 inches, has served well for the 
past two years (Fig. 1). 


CASE RECORDS OF THE 
MASSACHUSETTS GENERAL HOSPITAL 


Vincinta W. Towne, Assistant Editor 


CASE 39171 
PRESENTATION OF 


A fifty-six-year-old single woman was admitted 
to the hospital because of anorexia and weakness. 

Two months before admission the patient became 
aware of weakness, easy fatigability, anorexia and 
afternoon fever. She had also experienced occasional 
night sweats, and a nonproductive cough had de- 
veloped. She was treated with liver and iron, but 
because of diarrhea the medications were stopped; 
thereafter the diarrhea ceased. Her general status 
did not improve, however, and she was admitted to 
another hospital, where a roentgenogram of the 
chest showed a left pleural effusion. A thoracen- 
tesis was performed, but no fluid was obtained. She 
—— lost 25 pounds in weight during the present 


Eight years before admission the patient had a 
severe cold accompanied by fever, cough productive 
of yellow sputum and dull pain over the entire 
chest, which lasted four weeks and then cleared 
completely. Five years before entry soreness over 
the back developed in the region of the left-lung 
base. The spot was tender, and unaffected by 
respiration. A chest film showed fluid in the left 
base, which was seen to have cleared in a second 
roentgenogram. There was no history of dyspnea 
or hemoptysis and only slight soreness over the left- 
lung base posteriorly. There was no melena, 
diarrhea, change in bowel habits or sweating. 

Physical examination revealed a thin, pale 
woman who appeared chronically but not acutely 


ill. The skin was warm and not icteric. There was 
no lymphadenopathy. The left-lung base showed 
slight dullness and diminished breath sounds. There 
were no rales or egophony. The heart was of nor- 
mal size; the aortic second sound was greater than 
the pulmonic, and there was a Grade 1 basal 
systolic murmur. The abdomen was distended, 
but there were no palpable organs or masses. There 
was no free fluid. Pelvic and rectal examinations 
were negative. There was no cyanosis, clubbing or 
edema of the extremities. 

The temperature was 100°F., the pulse 120, and 
the respirations 24. The blood pressure was 90 
systolic, 56 diastolic. 

The urine had a specific gravity of 1.020 and was 
normal. The urine urobilinogen was 0.5 units. 
Examination of the blood showed a hemoglobin 
of 8.2 gm. per 100 cc. and a white-cell count of 
17,200,. with 86 per cent mature and 3 per cent 
immature neutrophils and 11 per cent lympho- 
cytes. The chemical determinations were normal 
except for a carbon dioxide of 29 milliequiv., sodium 
of 127 milliequiv. and potassium of 4.1 milliequiv. 
per liter. The prothrombin time was 14 seconds 
(normal, 13 seconds). Of six stool specimens all 
were brown but two gave ++ and four gave 
++++ guaiac tests. Old tuberculin tests 
(1:100,000 and 1:1000) were negative. 

An intravenous pyelogram showed the kidneys 
to be normal in size, shape and position. The con- 
trast substance was excreted promptly and in good 
concentration, outlining nondilated upper urinary 
passages. The bladder was not unusual. An irregu- 
lar density thought possibly to be a uterine fibroid 
or feces in the sigmoid was present in the left side 
of the pelvis. There was a rounded, rather poorly 
outlined mass measuring approximately 12 cm. 
in diameter lying in the right side of the abdomen 
just above the iliac crest. The central portion was 
less dense than the periphery and appeared to con- 
tain a linear calcification about 1.5 cm. long. The 
mass appeared to displace the ascending colon 
laterally and possibly the right ureter slightly 
medially. The right-psoas-muscle shadow and both 
properitoneal fat lines were distinct. Plain films 
of the abdomen showed a fluid level measuring 
7 cm. wide in the center of the previously described 
mass in the right lower quadrant (Fig. 1). Several 
smaller fluid levels were present in slightly dilated 
loops of small bowel in the left side of the abdomen. 


Weekly Clinicopathological Exercises 

FOUNDED BY RICHARD C. CABOT | 

Benjamin Castieman, M. D., Editor 

3 On barium-enema examination the barium pa 
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readily from the rectum to the cecum and refluxed 
into the terminal ileum. No obstruction was en- 
countered, and the postevacuation film revealed 
that the mucosal pattern was normal throughout. 
The ascending colon and right portion of the trans- 
verse colon appeared to be displaced laterally by 
the mass in the right side of the abdomen (Fig. 2). 
In the pre-evacuation film, the cecum and terminal 
ileum appeared to be compressed by the mass. The 
bones and soft tissues were not remarkable. In a 
gastrointestinal series Urokon was passed through a 
Harris tube into the stomach (Fig. 3). The stomach 
and duodenum were normal. The contrast sub- 


Ficure I. 


stance passed completely through the small in- 
testine and was probably present in the cecum at 
the end of three and a half hours. No markedly 
dilated loops of bowel were seen. There was a 
poorly defined area in the right lower quadrant 
measuring 8 cm. in greatest dimension that appeared 
to be a cavity containing fluid and air; this cavity 
filled with Urokon within thirty minutes of the 
start of the examination, emptied, refilled within 
the next hour and emptied again within the next 
hour. 

On the sixteenth hospital day an operation was 


DiFFERENTIAL D1AGNosis 


Dr. Ricuarp Scnatzxi*: I shall start with the 
disease that was the oldest in this patient’s history — 
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the lung condition. In the chest films taken on 
admission the evidence of disease is meager. The 
left leaf of the diaphragm is slightly elevated, 
and there is some process in the lung close to the 
diaphragm that is seen on the film taken in the 
anteroposterior position. Since the left leaf of the 
diaphragm is not visible anteriorly, there is ap- 
parently some disease fairly far anteriorly on the 
left side. I cannot see any fluid, and I doubt if 
fluid was present on the previous occasions. I do 
not know what this is; it could be an infarct. The 
patient may have had multiple infarcts in the past. 
This could be a small area of atelectasis of unde- 
termined cause. In any event, in spite of the em- 
is that the history puts on the chest condition, 
cannot see that it bears on the major problem of 
this patient’s illness. The only possible connection 
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cal 


Ficun 2. 


that I can make between this chest condition and 
the later disease in the abdomen is to say that 
this could have been actinomycosis and that the 
patient had actinomycotic abscesses in the ab- 
domen. This does not look like actinomycosis, 
and the process did not act like actinomycosis, so 
I shall forget about that and assume that the chest 
disease was not connected with the illness. I hope 
I have not burned my bridges too early in the 


In the plain film of this patient’s abdomen (Fig. 1) 
there is an air-filled cavity on the right side; it is 
approximately round, has a scalloped, irregular 
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edge and contains a small area of calcification. No 
definite mass is seen outside this air-filled cavity. 
There is another air-filled and fluid-filled cavity 
on the left side. A film in the upright position 
demonstrates, in addition to the fluid level in the 
right cavity and the small fluid levels in the bowel 
mentioned, an indistinct, fluid level in the cavity 
on the left side. The barium-enema examination 
(Fig. 2) shows displacement of the ascending and 
transverse colon by the process in the right side 

of the abdomen and, I think, slight og yaa 
of the sigmoid by the disease in the left lower 


Ficure 3. 


quadrant. This small fecalith or density in the 
left pelvis that was described is not visible on all 
the films, and I am going to abandon the idea that 
it may have been significant. In the intravenous 
pyelogram, as the record says, there may be some 
displacement of the right ureter toward the mid- 


Urokon was passed by mouth through the Harris 
tube (Fig. 3) demonstrate the cavity on the right 
to be still filled with air and the one on the left side 
to be filled with dye. Later, the cavity on the left 
side empties, and the one on the right shows a small 
amount ofdye along the edges of the cavity. 

In other words this patient had two abnormal 
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only one lesion in the abdomen that could con- 
ceivably have produced a picture with a density 
like this and that would have been likely to have 
calcification in it; that is a dermoid cyst or teratoma 
of the ovary. Such lesions contain sebaceous ma- 
terial, which is fluid at body temperature and can 
form a fluid level when the films are taken in an 
upright position. I think I can exclude dermoid 
cyst for all practical purposes because the density 
in the x-ray film is more brilliant than that of fat — 
it has the brilliancy of air or gas. Furthermore, 
there is only an outside chance that a dermoid 
— into the bowel and produced this ap- 


P*One word about the calcification: it looks unusual 


dermoid chat I have ruled out. Possibly, a foreign 
body could perforate the wall of the bowel, become 
calcified and lie in this cavity. I chink that is very 
unlikely. 

A few additional x-ray studies might have been 
helpful. One could have taken films with the pa- 
tient lying alternatingly on the right and the left 


process was. Finally, I wonder if there was enough 
evidence of obstruction to warrant refraining from 
using barium by mouth in this particular case. 
doubt if there was, from the plain film. Obviously, 
more information would have been obtained from 
the use of a substance of the density of barium than 
from a substance of the density of Urokon. At 
fluoroscopy, if a tube had been inserted in the 
duodenum and a small-bowel enema had been 
given, the relation of the bowel to the two cavities 
might have been apparent. 

What type of cavities do I have to think about? 
Could these have been diverticula? Diverticula of 
the small bowel are not rare, and may be extremely 
large, particularly Meckel’s diverticulum, which 
may have tremendous dimensions. Against Meckel’s 
diverticulum is the position, which would be un- 
usually high. Moreover, the inside of these cavities 
was too irregular for me to assume that they were 
diverticula unless one assumes secondary tumor 
formation in diverticula, but that is so rare that 
I think I can forget about it. The same statement 
applies to congenital anomalies such as reduplica- 
tion of the small bowel. 

The two possibilities that I have to discuss are 
abscess cavities and tumors that become ulcerated 
and connected with the bowel lumen. In favor of 
abscess are the clinical features; the patient ob- 
viously had infection with fever, and a high white- 
cell count; also in favor of abscess is the absence of a 
palpable mass, which is quite disturbing. The 


22 

j many possibilities but none as definite as the 

that is, if by gravity the air went from one to the 

other. One could have taken films with the head 

hanging almost down to study with the help of 

air the bottom of the cavity or of whatever this 

line, but that is not too definite. The marked 
scalloping of the inside of this cavity is clearly 
visible. The films selected from the series in which 
they were cavities. Except for cavities there is 
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fluctuant character of material of the cavity could 
very well be explained by the presence of pus in 
this cavity. Finally, I think of the rare abscesses 
like tuberculous abscess from a large tuberculous 
lymph node that had perforated into the bowel. 
I think that is practically though not completely 
excluded by the negative tuberculin tests; it would 
be very unusual anyway. I have more or less dis- 
carded actinomycosis. What speaks against ab- 
scess? The anemia was quite severe for so little in- 
fection. The patient was obviously bleeding into the 
bowel, which would be unusual for an abscess. 
Furthermore, a real cause for an abscess is miss- 
ing. There was no acute story of ulcer or gall- 
bladder disease that might have caused an abscess 
in the abdomen; it is possible that there was a 
low-grade smoldering abscess from an appendix. 
The point especially against abscess, however, 
is the fact that in spite of the communication of the 
cavity with the small-bowel lumen, the patient 
was still sick. I should imagine that the patient 
would have cured herself if an abscess had been 
connected with the small bowel. Although abscess 
is still a possibility, some features are difficult to 
explain by it. 

If this was tumor, there are two main possibilities 
to consider: tumor of the small bowel and tumor 
outside the small bowel, which had become con- 
nected with it. Of the tumors of the small bowel 
cancer is somewhat unlikely. Too much of the 
disease seems to have been outside the lumen for 
cancer. It is possible that a huge cancer ulcerated 
outside the bowel, but it seems less likely than an 
intramural extramucosal tumor like leiomyoma, 
fibroma or leiomyosarcoma, which had become 
ulcerated and more or less completely emptied into 
the small bowel. That would adequately explain 
the anemia. The first symptom in these tumors 
is usually anemia. There are a few difficulties; one 
is the infection that this patient had, and we would 
have to assume that there was superimposed in- 
fection present; and the other is the absence of a 
palpable tumor mass. The only explanation for 
that is that because the patient was distended by 
the ileus, it was difficult to palpate the tumor, 
which was probably soft and necrotic. 

the tumors outside the bowel that may 
become connected with the bowel is ovarian cancer, 
which sometimes ulcerates into the bowel and may 
empty into it. I have seen such a case. I cannot 
imagine that a degenerated fibroid of the uterus 
would do that; it would be quite unusual. 

Finally, I can imagine that a lymphoma of the 
bowel cavity grew into the bowel wall, became at- 
tached to the wall and acted like any small-bowel 
tumor, which is likely to become necrotic from the 
digestive power of the inside of the bowel at this 
particular level. A slight ischemia is sufficient to 
start this ulceration; once it is started it may in- 
crease like wildfire in a poorly vascularized tumor. 


As I summarize the possibilities, I believe the 
chest lesion had no connection with the abdominal 
disease. I shall put first a tumor that had become 
ulcerated and emptied into the bowel. Whether this 
was an intrinsic tumor of the bowel or a tumor that 
had secondarily involved the bowel, I do not know. 
I shall place an intramural extramucosal tumor as 
my first choice. Primary abscess is a possibility 
but considerably less likely. 

Dr. Epwarp B. Benepict: How about a mesen- 
teric cyst or a peritoneal cyst? 

Dr. Scuatzxi: I should have mentioned that. 
It belongs in che same group as duplication of the 
bowel as far as the mechanism is concerned. Against 
such a diagnosis is the fact that the lumen of the 
lesion was connected with the bowel lumen and 
furthermore that the inner surface of the lesion was 
irregular. 

A Paysician: How did you explain the high 
white-cell count? 

Dr. Scnatzxi: It is difficult to explain, but I 
assume that secondary infection was present. 

A Puysician: What would an echinococcus cyst 
look like? 

Dr. Scuatzxi: That thought went through my 
head, too, as I thought about this case. I forgot 
to mention it. An echinococcus cyst could become 
connected with the bowel and could look very 
much like this. It is considerably more irregular 
on the inside than all the other cysts and could 
possibly produce all these symptoms. 
echinococcus cyst would be extremely rare in a 
native-born American who never left this country. 

A Puysician: Does the negative tuberculin test 
rule out tuberculosis? 

Dr. Scuatzx1: The phthisiologists tell me that 
unless the patient is very sick it is a reliable test. 
In my own experience it is not quite that reliable, 
but I think there are other features that make 
tuberculosis unlikely. 


CurnicaL Diacxosis 


Carcinoma of lung. 
Carcinoma of intestinal tract. 


Dr. Ricnax D Scnarzxi's Diacxosis 
Intramural extramucosal tumor of small bowel. 


AwnaTomicaL Diacxosis 
Leiomyosarcoma of jejunum with cystic degeneration. 
PaTHOLocicaL Discussion 


Dr. Benjamin CasTLeman: At the operation a 
large mass was found adherent to a loop of jejunum, 
a loop of ileum and a piece of the transverse colon. 
The mass was huge, measuring 15 by 14 by 6 cm., 
and on sectioning was cystic. When the bowel was 
opened there was a large perforation about 2 cm. 
in length, the margins of which were covered with 
fibrin that extended into the large tumor. The 
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tumor had produced necrosis of the mucosa, and 
there was a direct perforation that led into the large 
cystic cavity, which had a shaggy fibrinous lining 
indicating severe infection. Apparently, there were 
two cavities connected with each other owing to 
cystic degeneration or cystification of the tumor. As 
Dr. Schatzki predicted, this was an incramural ex- 
tramucosal tumor, a quite rapidly growing leiomyo- 
sarcoma, with numerous mitoses. far as I can 
tell from the operative note — I was unable to talk 
with the surgeon — the tumor was entirely removed 
en bloc with the various sections of the bowel at- 
tached. Although it was attached to the ileum and 
transverse colon, there was no extension into the 
walls of either, so there is no question that this 
arose from the wall of the jejunum. 

Dr. Atrrep Kranes: Was there one mass or two? 

Dr. Castieman: One. It is surprising that the 
mass was not felt. 

Dr. Scuatzx1: How did the mass feel at opera- 
tion? Did the surgeon make any mention of that? 

Dr. Castteman: Dr. Canada, did you see the 

operation? 

PDR. WIA J. Canapa: I think the surgeon said 
it felt quite soft. It was difficult to identify. 

domen 


Dr. Canapa: Yes. 

Dr. Scnatzx1: How much of the tumor mass was 
actually cavity, and how much was solid? 

Dr. Castieman: Most of it was solid tumor. 


CASE 39172 


PRESENTATION OF CASE 


An eighty-one-year-old man was admitted to the 
hospital because of pain across the chest. 

The patient had been in excellent health until 
two weeks before admission, when he first experi- 
enced pain in the left posterior scapular region. 
Later in the day he felt pain in the right posterior 
scapular region as well as down the spine. During 
the next four or five days he also had pain across 
the shoulders and pectoral region. The pain was a 
sharp, severe, steady ache, which on occasion 
awakened him from sleep, became more severe when 
he coughed and frequently appeared if he moved 
suddenly, although it was not definitely related to 
position. Usually, it lasted one to two hours, dis- 
appeared, and then returned in six to eight hours. 
During the week before entry attacks had become 
increasingly more frequent. Three days before 
admission he experienced pain down the entire 
right leg, front and back, and two days later pain 
in the left leg. On further questioning the patient 
about his legs, the examiner could not be certain 
that the patient was not confusing pain with weak- 
ness. About ten days before entry the patient’s 
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gait became unsteady, and he became progressively 
weaker. Five days before admission he was barely 
able to walk a short distance around the house. 
On the next day his knees “buckled,” and he fell. 
He began to use a cane because of unsteadiness, 
but on the morning of admission his legs “buckled” 
again and he was unable to walk without support. 
Three days before admission he had complained 
that his right lower leg felt cold and numb over the 
anterior aspect. 

The patient was able to use his arms and had no 
weakness or paresthesias of the upper extremities. 
Two years before admission he had fallen from a 
second floor, landing on the base of his spine; he had 
no immediate symptoms. Three years before entry 
he had an abdominal hernia repaired. At that time 
the blood pressure was 125 systolic, 80 diastolic, and 
routine laboratory studies were normal. The past 
history and systemic review were non- 
contributory. 

Physical examination disclosed a well developed 
and wiry man. During the examination he had a 
severe pain across the upper anterior portion of the 
chest lasting five minutes. There were bilateral 
cataracts. On movement of the neck there was 
slight restriction laterally, but this did not cause 
pain. The lungs were normal. The heart was not 
enlarged, and the aortic second sound equaled the 
pulmonic. The heart sounds were faint but seemed 
normal. The abdomen was normal. There was a 
firm nodule in the middle lobe of the prostate 4 mm. 
in diameter. This was unchanged since the ad- 
mission three years previously. Positive neurologic 
findings included moderate weakness of the left 
leg and a lesser degree of weakness of the right leg. 
Muscle tone was normal. Tendon reflexes were 
weakly present in the arms but absent in the legs; 
there were bilateral extensor plantar reflexes. There 
was diminished pain sensation in the right 93 — from 
the fourth or fifth lumbar to the second sacral der- 
matome. Position sense was diminished in the toes 
of the right foot. 

The temperature and pulse were normal; the 
respirations were 25. The blood pressure was 220 
systolic, 122 diastolic. 

The urine was normal. Examination of the blood 
showed a hemoglobin of 16.3 gm. and a white-cell 
count of 11,800, with 90 per cent neutrophils, 7 


per cent eosinophils. The serum calcium was 9.6 
mg., the phosphorus 1.1 mg., the alkaline phos- 
phatase 3.7 units and the acid phosphatase 1.8 
units per 100 cc. A roentgenogram of the lower 
cervical and upper dorsal spine demonstrated marked 
osteoarthritis involving the middle cervical and 
upper dorsal spine, with narrowing of the contiguous 
intervertebral disks between the lower four cervical 
vertebras. There was no cervical rib. A roentgeno- 
gram of the chest revealed extensive pleural cal- 


cification in the right thorax, chiefly anteriorly and 
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in the upper half. The lungs appeared normal. 
Films of the thoracolumbar spine and pelvis showed 
only fairly extensive hypertrophic changes. A 
lateral view of the skull was normal. 

On lumbar puncture at myelography, clear, 
colorless spinal fluid containing 171 red cells and 2 
white cells per cubic millimeter was recovered. 
The total protein was 248 mg. per 100 cc. The 
constant substance did not pass beyond the junc- 


* 
Ficunz I. Lumbar Myelogram before Laminectomy, Showing 
Complete Block at the Interspace. 


tion of the twelfth thoracic and first lumbar verte- 
bras (Fig. 1). 
On the second hospital day an operation was 


DiFFERENTIAL D1aGnosis 


Dr. James B. Aver*: May I look at the x-ray 
films now? 
Da. Josern Haneuin: The original films of the 
cervical and thoracic spine, made in another hos- 
pital, show extensive osteoarthritic changes. There 
is a localized scoliosis to the left in the upper thoracic 
region and some lateral wedging of the third thoracic 
body and perhaps also to a slight degree of the 
fourth. Any evidence of actual destruction is at 
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best equivocal. There is perhaps slight alteration of 
the pedicles of the third thoracic vertebra, which 
are not as clearly defined as those above and below, 
but there is no widening of the interpediculate 
distance. 

»Du. Aver: The sharp scoliosis is at the second 
thoracic vertebra. 

Dr. HAxRLIx: The cervical spine shows severe 
degenerative changes, with narrowing of the disk 
spaces and considerable spur formation. The chest 
film, made with the patient in bed, demonstrates 
extensive calcification of the pleura, which is un- 
changed compared with an examination done in this 
hospital three years before admission, and the lungs 
are otherwise clear. The lower thoracic spine shows 
little osteoarthritic change. There are large spurs 
in the lumbar region. The skeleton is fairly well 
calcified, particularly for a person of this age. The 
pyelograms demonstrate a complete block at the 
twelfth thoracic interspace (Fig. 1); the edge of the 
column is nondescript. I think it would fit a sub- 
arachnoid type of block rather than an extradural 


one. 

Dr. Ayer: There is no Pantopaque beyond? 
„Da. Hanewin: Not beyond that level. 

Dr. Ayer: Did it all go back? 

Dr. Louis L. Baxay: It went back perfectly 
normally. 

Dr. Aver: In this case the initial pain in the 
upper part of the chest and back was bilateral in 
character; the attacks increased in frequency and 
severity during a period of two weeks and were 
followed after eleven days by pain in both legs 
accompanied by rapidly progressive weakness of 
both legs. Before the eleventh day there was some 
weakness of the legs. The whole episode of pain 
went on for two weeks before operation. 

I am dealing with symptoms in the upper dorsal 
region and symptoms in the lumbar region, foci 
that, if caused by lesions in the spinal cord, repre- 
sent foci quite a way apart. Were these symptoms 
in the chest and in the lumbar region due to the 
same or to different conditions? In the history 
and the x-ray examination I find no good cause 
outside the spinal cord or nerve roots for pain in 
the dorsal region. The Babinski reflex could have 
been due to a lesion in that region and should not 
have been due to what was found in the lumbar 
region. There was no evidence, either by x-ray 
examination or from the symptoms, of marked 
heart or lung disease, aneurysm or anything else in 
the chest that was likely to have caused the severe 
pain through the chest. It certainly does not sound 
like angina. The attacks were increasing in fre- 
quency and severity, and there are a good many 
points that suggest root pain. I shall not go into 
that because it would take us fairly far afield. 
Nerve-root pain is frequently bilateral. I therefore 
believe that I am on safe ground in assuming that 
the pain in the chest and upper back that started 


performed. 
—— 


this all off was probably from the same cause as the 
leg symptoms and implies a rapid extension of the 
thologic process. 

there wes objective evidence of in- 
volvement of the low spinal cord or the nerve roots 
of the cauda equina or both, as shown by the rapidly 
developing weakness, absence of reflexes and, finally, 
weakness to the point where the patient had to use 
a crutch. The urinary bladder was not mentioned; 
certainly it should have been affected. The myelo- 
gram shows a block in the region of the twelfth 
thoracic and first lumbar vertebras. I am in agree- 
ment that the x-ray films are not suggestive of a 
subdural tumor, which would probably have pushed 
the spinal cord to one side; they are more in favor 
of a lesion outside the dura. That is a point I did 
not know until I saw the films. How much higher 
this block extended, I do not know. Pantopaque 
by cisternal puncture would have revealed this 
important point. That the disease did extend higher 
is indicated by the bilateral Babinski signs. 

If the argument up to now is sound, I am dealing 
with a pathologic process of considerable extent 
compressing the spinal cord and nerve roots, or 
with two foci of disease, one upper dorsal and the 
other lumbar in location. There is no indication 
about the exact nature of the disease process. The 
one thing that was mentioned is against a diagnosis 
that I certainly favor. The patient’s prostate was 
large but was the same size as it was two years 
before admission, and the acid phosphatase was 
within normal limits — both are evidence against 
prostatic cancer. 

There is so little evidence that I have to make a 
diagnosis more or less by elimination and on the 
basis of previous experience. I am going to run 
briefly through the various lesions we have seen and 
present evidence for disregarding them. 

There are three diseases of the spine that have the 
habit of breaking through the spine into the epidural 
space and causing spinal-cord compression. One is 
osteomyelitis, which should be of long standing. 
Since there is no evidence for that, I shall rule it 
out. Cancer of the spine itself may erode and 
cause epidural deposits. There was no evidence of 
long-standing cancer. Tuberculosis is the com- 
monest disease of the spine that erodes into the 
epidural space. There was no evidence of Pott’s 
disease. It seems, therefore, that a vertebral origin 
for this spinal-cord compression is most unlikely. 
Although I cannot rule out diseases of the spinal 
column, the process here occurred too rapidly to be 
characteristic. 

The second condition is disease infiltration through 
the intervertebral spaces, without invasion of the 
bone itself. This is not uncommon in epidural 
abscess arising somewhere else; for instance, a 
dermatome infection of the skin will sometimes 
follow the nerve roots or lymphatics into the epi- 
dural space without visible changes in the x-ray 
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examination. Against that was the lack of fever, 
the white-cell count of 11,000 and the absence of 
cells in the spinal fluid. With infection, there should ~ 
be a boggy, quite tender back; this was not men- 
tioned. Different types of granulomatous tissue 
may also be found in the epidural space extending 
up and down the spinal cord. Granulomas, how- 
ever, usually do not develop as rapidly as this. 
Lymphoma is another form of tumor that may show 
nothing on x-ray examination. With this history 
of a fall two years before admission one might con- 
sider a diagnosis of ruptured disk. Ruptured disks 
compress the cord or cauda equina in rare cases. 
In fact Goldthwait,* in 1911, described such a 
patient. It would imply a large ruptured disk, 
which would cause the pain to come on this sud- 
denly. Such disks have been operated on with a 
preoperative diagnosis of tumor. A disk might be 
present in the lumbar region, but two disks com- 
pressing the cord at different levels and both pro- 
ducing bilateral lesions would be unlikely. 

Benign tumors should be considered. One con- 
dition that would cause symptoms up and down the 
cord is multiple neurofibromas. I have never seen 
them produce symptoms so rapidly as this, nor do 
they usually compress the cord. The same state- 
ment is true of arachnoid fibromas arising from the 
arachnoid. 

Inside the epidural space, in the meninges, there 
may be one of two conditions, neither of which seems 
to have been present here. The first is block with 
symptoms up and down the cord from an old in- 
fectious meningitis, but there was no history or 
signs of meningitis. Another is hemorrhage, a diag- 
nosis that I missed two years ago at a Clinicopatho- 
logical Conference. Hemorrhage may run up and 
down in the subarachnoid space, causing compres- 
sion of the cord and of the roots and pain very much 
like this patient’s. No blood was noted in the spinal 
fluid, and it seems most unlikely that the blood 
would have been held above the block; the spinal 
fluid was not xanthochromic. Hemorrhage, of 
course, should have occurred much more suddenly; 
this was rapid, but not sudden. I should think 
hemorrhage was ruled out. Also, a malignant glioma 
may run up and down the meninges, causing some 
of these symptoms, but not quite so rapidly and 
not causing compression until very late. We had 
such a case here some time ago. 

Lesions within the spinal cord such as syringo- 
myelia and intramedullary tumor produce this 
picture, but those processes are much slower, and 
on this alone I shall rule them out. 

The evidence at hand points to a rapidly extending 
pathologic process in the epidural space such as 
lymphoma, and I say this because it is the com- 
monest one; secondly, granuloma, which is rare; 
and thirdly, two or more foci of metastases from 
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cancer. Although the evidence for prostatic car- 
cinoma is extremely poor, — in fact one could al- 
most say it was not prostatic carcinoma for the 
reasons given, — it is the commonest tumor that 
spreads directly into that particular area of the 
lumbar region, but there would have to have been 
a blood-borne metastasis to the cervical region, 
which rather bothers me, or an extension upward 


Ficure 2. | agen Lower Thoracic 
Showing Persistence Block 
ectomy, ‘antopaque Despite 


_with symptoms occurring early in the cervical re- 
gion, which is unlikely. 

Dr. Epvcar B. Tart: As Dr. Ayer suspected, 
this patient had a laminectomy on the second hos- 
pital day over the eleventh and twelfth thoracic 
and first lumbar vertebras, and nothing was found. 
I think everyone was rather surprised. The surgeon 
who treated him was able to push a catheter down- 
ward about 17 cm. and upward about 21 cm. within 
the dural space without meeting obstruction, al- 
though there seemed to be some obstruction in the 
neighborhood of the third thoracic vertebra. He 
thought that the twelfth thoracic vertebra was 
angulated forwaid on the first lumbar vertebra 
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and that the myelogram might be explained on that 
basis. He could not see any actual anatomic ob- 
struction. The patient did fairly well postopera- 
tively and a repeat myelogram demonstrated the 
same complete block at the twelfth thoracic verte- 
bra (Fig. 2). 

Dr. Hanetin: A second myelogram done through 
a cisternal puncture demonstrated a complete block 
at the second and third vertebras. 

Dr. Tart: The surgeon then did a second lamin- 
ectomy. At the time of operation the pathologist 
thought he found tumor cells on frozen section, but 
when the fixed sections came through there was no 
tumor in the tissue that was removed from around 
the dura. Jaundice developed, probably as a result 
of multiple transfusions. On the sixteenth day Dr. 
James C. White thought he could demonstrate a 
sensory level at the fifth thoracic segment on the 
right and at the twelfth thoracic segment on the 
left, but there were no further remarks in the record 
about this. On the twentieth hospital day the pa- 
tient was found pulseless, pallid and unresponsive 
and without respirations. He was given artificial 
respiration and oxygen. He started breathing again 
and complained of pain in the right leg, but he again 
became unresponsive and died forty-five minutes 
later. 

The clinical impression was that he had an extra- 
dural malignant tumor, probably metastatic, which 
might have come from the prostate, and that he 
died of a pulmonary embolism. 

Dr. Raymonp D. Apams: In the second opera- 
tion Dr. White observed that the spinal cord was 
displaced posteriorly by a mass lying anterior to it; 
he tried to approach this mass from the side but did 
not succeed in moving the cord. He was sure the 
mass was an epidural tumor. No tumor was found 
in tissue removed for biopsy. 

Curnicat Diacxoskxs 


Extradural malignant tumor, 
?metastatic from prostate. 
Pulmonary embolism. 


Dr. James B. Aver’s Diacnosis 
Malignant lymphoma involving epidural space. 
AnaTomicaL D1AGNosEs 
Plasma-cell myeloma of fourth thoracic vertebra, 
with invasion of epidural space and com- 
pression of spinal cord. 
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Pulmonary embolism, massive. 
Phlebothrombosis of leg veins, bilateral. 
Benign prostatic hypertrophy. 


Patuo.ocicat Discussion 


Dr. Tart: At the time of autopsy the patient 
did have a massive pulmonary embolism, which was 
bilateral. The source was apparently from the 
phlebothrombosis of the leg veins that was as- 
sociated with marked edema of both legs. The pros- 
tate was benign both grossly ard microscopically. 
The body of the fourth thoracic vertebra was largely 
replaced by firm, pale-gray tumor tissue, which 
extended anteriorly through the periosteum of the 
vertebra as a rounded, apparently encapsulated 
mass. It also invaded the epidural space. Many 
of the bony trabeculae were still present in the 
vertebral body, however. Microscopically, it was 
a typical plasma-cell myeloma. There was no ap- 
parent involvement of the other vertebras or any 
of the other bones, either grossly or microscopically. 
The kidneys showed only minimal nephrosclerosis 
and congestion. There was no evidence of amy- 
loidosis or of involvement of the tubules with the 
casts seen in Bence-Jones proteinuria. 

Dr. Aver: Did you find anything low down? 
We still do not know why the patient had the low 
spinal-cord symptoms. 

Dr. Tart: Nothing was found farther down at 
the time of autopsy. Microscopically, the spinal 
cord showed little more than compression effect at 
the level of the fourth lumbar vertebra. 
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Dr. Avams: We were perplexed by exactly the 
same things that disturbed Dr. Ayer. The pain iu 
the legs and low back and the absent knee and ankle 
jerks suggested a lesion in the upper lumbar or lower 
thoracic region, whereas the pain in the upper chest 
indicated a lesion of the second, third or fourth 
thoracic vertebra. The pyramidal signs could 3 
been due to either lesion. It was probably a tech 
nical error not to have visualized both ends of this 
block before the first exploration. We assumed that 
we were dealing with multiple lesions and that we 
could not explain all the symptoms on the lower 
one. Of course, the lower thoracic region is com- 
monly the site of a false arrest in the myelogram. 

Dr. Aver: Not as false as this as a rule. 

Dr. Apams: I still wonder if there was not some 
pathologic process in the lumbar Pace co cause these 
leg pains. 

Dr. Aver: we the myelographic technic satis- 
factory? 

‘Dr. Baxay: I did the. myelogram, and I was 
convinced that it was a very uneventful myelogram; 
the patient was 16 to 20° from the vertical position 
with Ris head down, and was then turned in the 
other direction. Yet the second film was exactly 
the same üs the previous one. “Farthermore, the 
oil moved up and down: The maneuver was re- 
peated twice, which is about as much as an eighty- 
one-year-old man can stand. 

Dr. Aver: Even myelography may fail some- 
times! 
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PROGRESS IN THE FIGHT AGAINST YAWS 


Yaws is a highly contagious disease that has 
Jong been confused with syphilis, and indeed it is 
due to a closely related organism, Treponema per- 
tenue. Particularly prevalent in humid, tropical 
climates and in rural areas, it is transmitted by 
human contact, either directly or through clothing 
or other articles in everyday use by infected persons. 
Undernourished inhabitants of overpopulated areas 
are especially susceptible. The lesions of yaws are 
particularly apt to develop on the feet of those who 
move about barefoot; this was noted among soldiers 
in World War II. The disease, which is difficult to 
recognize before the characteristic lesion appears, 
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apparently is not transmitted congenitally, but 
healthy infants readily acquire it through contact 
with infected parents. 

Among the chief obstacles confronting physicians 
and public-health workers in combating yaws is 
superstition. For some reason there is even a popu- 
lar belief that a man will not be strong and able to 
face life successfully unless he has contracted some 
spectacular form of the disease. As a result, not 
only have efforts to check its spread been inadequate 
and archaic, but also children may be deliberately 
infected from earliest youth and their bodies muti- 
lated by the time they reach the age of twelve. 

Encouraging results in the fight against yaws 
have recently been reported at a conference organ- 
ized at Bangkok by the World Health Organization 
in collaboration with the government of Thailand. 
This conference was attended by outstanding 
authorities, from all over the world, on this and 
related diseases. The results of a number. of proj- 
ects conducted by different international teams 
were presented at the conference. The conviction 
rapidly grew that yaws could be cured by two or 
three intramuscular injections of repository peni- 
cillin at intervals of a few days. This treatment 
has proved more effective, less dangerous, cheaper 
and more manageable than all therapy with orally 
administered antibiotics, which must be taken for 
a longer time by the patients, who, despite the 
serious nature of the disease, often tend to disregard 
or to forget medical advice very quickly. In addi- 
tion, the majority of the patients in these regions 
prefer to undergo injections, sometimes painful 
ones, rather than swallow other remedies, such as 
pills, believing perhaps that “something that does 
not hurt cannot do any good.” No tendency of the 
treponeme of this disease to develop resistance to 
penicillin was recognized in the course of these 
studies. 

Up to the end of December, 1952, nearly 8,000,000 
persons have been examined in Haiti, Indonesia, 
Thailand and the Philippines in the course of large- 
scale campaigns against yaws with the assistance 
of WHO. It has been calculated that the cost of the 
treatment given, including expenditure for staff 
and materials, amounts to less than $3 per capita. 
Thus, only $3 may be considered to be the price 


—ů 
= 
Richard M. Smith, M. D., Chairmen 
— P. Conrad Weseelhoeft, M.D. 
Cope, M. Richard E. Alt, M.D. 
Joseph Garland, M. D., Eorron 
Associate Eprroas 
Thomas H. Lanman, M.D. Donald Munro, M.D. 
Theodore H. Ingalis, M.D. 
Clara D. Davies, Executive Eprroa 
Robert O'Leary, Assistant Eorroa 
James F. Ballard, Boon Review Epitor 
Milton C. Paige, Jr., Business Manaceza 
Robert L. Goodale, M.D. Herrman L. Blumgart, M.D. 
Chester M. Jones, M.D. Frank N. Allan, M.D. 
Harvey R. Morrison, M.D. Harvey A. Kelly, M.D. 
Maswell Fialaad, M.D. Laagdon Parsons, M.D. 
Deering G. Smith, M.D.* 

@Representing the New Hampshire Medical Society. 

Tus Jovanat does not hold itself responsible for statements made by 
any contributor. 

Commumications should be 
Medicine, 8 Fenway, Boston 15, Massach 


742 


of health and vigor in countries where the community 


needs an ever-increasing number of workers to placence of an early and long senescence would N. 


improve its lot. This is one of a number of important 
contributions that WHO is making to improve the 
health of peoples in many parts of the world where 
there are not sufficient information and facilities 
to cope with serious public-health hazards. 


“THE BEST IS YET TO BE” 

Tue matter-of-fact statement that the years over 
thirty-five constitute the latter half of life has been 
attributed to Jung, but whether to Carl the psy- 
chiatrist or Karl the anatomist is not at this moment 
clear. Such a precise division of a human life has 
rather the effect of an anatomic point of view than 
one relating to the psyche, although, since the 
anatomist in question died nearly ninety years ago, 
thirty-five, in his lifetime, was far from representing 
the midway mark of personal existence. The Biblical 
three score and ten, for an average life expectancy, 
was still a good century short of realization. 

At best such an interpretation of what might be 
called middle age implies, not without logic, that 
life begins rather at birth than at forty, and puts 
more of a chronologic value on it than one based on 
its usefulness to its possessor and to society. Such 
a concept would deny the right of fruit to ripen or 
of wine to age; it would place the beginning of 
middle age in the early twenties or even the late 
teens, if this prime period were allowed to occupy 
the usual decent percentage of one’s life, and would 
bring it to a close certainly by the time one reached 
the fifties. The hopeful “Grow old along with me” 
would have to become practically a spring song, 
implying twenty years or more of a more or less 
complacent senescence-complacence depending on 
various factors. 

One such factor would be a reversal, in consider- 
ing time, of the Doppler principle that as distance 
lengthens between the receiver of light or sound 
waves and their source their length appears to be 
greater than their actual measurement would in- 
dicate. This disquieting reversal of a comforting 
illusion has its compensation in that, although 
happy days appear to pass too quickly, bad ones, 
also, do not linger. 
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The other factor that might disturb the com- 


another reversal, representing the logical conve 
applied to the declining years of life, of the theory 
of the paucity of hypotheses. Whereas in the young 
a given set of abnormal symptoms is more likely 
than not to spring from a single pathologic cause, 
in the elderly, with the various systems of the body 
undergoing degenerative changes, one is more likely 
to harbor a number of potential physical catastro- 
phes than a single paltry disease. 

How much better it is, on the whole, to adopt the 
sound principle that productive life, beginning at 
the close of the purely preparatory years, is what 
counts, and that “middle age” is that long period 
through which one passes after the trials of early 
maturity are over. It implies that the fires of youth, 
having tempered the molecular structure of the 
individual, have, by conveniently dying down, 
allowed it to cool and harden in preparation for 
a long period of sustained and persistent usefulness. 


ARID AREAS IN THE GARDEN OF EDEN 
Au the Lord God said, It is not good that the 
man should be alone; I will make him an help meet 
for him (Genesis 2:18).” 
‘The Woman’s Auxiliary to the Massachusetts 
Medical Society came into being in 1948, when 
physicians as an organization discovered that they 
needed the help of their wives as an organization. 
Separately aware of the wisdom and assistance 
emanating from their homes into the community, 
a few men had been appraising the value that 
wives collectively could offer in the expanding areas 
into which the medical profession had been forceds.... 
The threat of socialized medicine quickly crystal- 
lized the idea into fact. Thus, the Auxiliary was 
created from the realization that the Society should 
not be alone, and it has grown apace with the 
awareness of its potential for service, with the 
guidance and at the behest of its appreciative crea- 
tors. 
At the end of five years, it is apparent that thriving 
district auxiliaries — those contributing to better 
community health education and services, those 


| 
- building good public relations between the laity 
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and the medical profession and those exerting 
positive influence for sound health legislation — 
are found where medical societies foster immediate 
and long-range programs within the sphere of 
Auxiliary activities. 

At the recent hearing before the Public Health 
Committee of the General Court on the three chiro- 
practic bills, 28 Auxiliary members were in at- 
tendance and recorded in opposition to passage of 
these bills. In addition, a statement of opposition 
from approximately 2000 members was filed with 
the committee. The President was given her “day 
in court” to speak in behalf of wives and mothers 
in a plea to safeguard the health of the citizens; 
325 letters to state and district Auxiliary officers 
and committee chairmen carried the message of the 
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With the cost of medical care rising progressively, with 
insurance plans such as Blue Cross and Blue Shield forced 
to increase their premiums while their benefits provide 
for decreasing proportions of the faster rising costs, and 
with less and less of the worker’s income from wages or 
salaries available for savings, it is a question whether the 
supplying to considerable segments of the people of some 
form of prepayment plan for total medical care can be 
indefinitely postponed. It is therefore incumbent on the 
medical profession, as well as other interested parties, 
to continue to study carefully every apparently success- 
ful experiment designed to provide complete medical care 
of the highest quality to large groups of people at a 
cost that they can afford and that they can budget. One 
experiment deserving such scrutiny is the Permanente 
Plan. 


After a condensed history of the plan, taken from 
the report of its director, Dr. Sidney R. Garfield, 
published in the Tenth Anniversary Issue of the 
Permanente Foundation Medical Bulletin, the Journal 


threatening danger. Alerted, Auxiliary members goes on to say: 


went into action, writing and telephoning their 
representatives, enlisting the support of their friends 


and speaking to women’s groups and organizations. 


This is but one instance of the thorough manner 
in which the Auxiliary can function. However, 
there are three districts of the Society in which 
physicians’ wives cannot join in concerted effort 
because there are no active auxiliaries. 

What about the areas where the support of an 
auxiliary has been passive or even denied? Do the 
respective medical societies agree that “It is not good 
that the man should be alone?” 


REGARDING THE PERMANENTE PLAN 

A xrrxx published elsewhere in this issue of the 
Journal from Dr. Charles G. Hayden, executive 
director of Massachusetts Medical Service, calls 
attention to an editorial in California Medicine for 
January, 1953, written in reply to the editorial 
“The Permanente Plan’s First Ten Years,” which 
appeared in these columns on October 30, 1952. Dr. 
Hayden suggests the reprinting in full of the Cali- 
fornia article, but since it is long and space is at a 
premium an attempt will be made instead to present 
its salient features. 

First, however, it may be desirable to reproduce 
for the reader’s convenience those parts of the 
Journal’s editorial of last October on which the 
writer in California Medicine seems to place the 
greatest emphasis: 


Details of the plan are worthy of study, for, although 
Dr. Garfield’s presentation might be interpreted as being 
tinged with enthusiasm and self-interest, the facts of its 
accomplishment are impressive. It has also been a financial 
success. In the ten years since the plan was established 
and while it was developing, participating physicians and 
professional personnel have been paid $23,500,000, and 
over $10,000,000 has been paid to non-professional per- 
sonnel and $1,500,000 to outside physicians and pro- 
fessional people. 


After Dr. Garfield's description of the present 
working of the plan, the /Journal’s editorial closes 


as follows: 


Certainly this plan is worthy of careful study by physi- 
cians throughout the country as one type of program that 
may not only erect further defenses against the encroach- 
ment of socialized medicine but actually provide more 
and better medical service, at lower cost, and at the same 
time maintain the dignity of both doctor and patient. 


The comments of California Medicine in reference 


to the Journal's editorial are in part as follows: 

In California we have long carried out the “careful study” 
of closed panel plans which the editorialist recommends. 
We have had the advantage of direct observation, so that 
our conclusions need not be based wholly upon a report of 
the medical director of such a plan, which the New England 
Journal of Medicine admits “might be interpreted as being 
tinged with enthusiasm and self-interest. . . .” 

Our study shows closed-panel plans destroy the doctor- 
patient relationship. This destruction begins with the 
plan salesman, who must convince the prospective buyer 
it is to his advantage to break his relation with his per- 
sonal physician. This is necessary because these plans 
offer no provision for indemnification of the patient who 
prefers his own doctor to the plan doctor 


Another destroyer of the doctor-patient relation- 
ship is the rapid turnover of Permanente doctors, 
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according to California Medicine, which finds also 
that closed-panel plans rob the patient of his 
freedom; important, too, in illustrating the unfair 
competition represented by such plans is the state- 
ment that Permanente doctors solicit their patients 
whereas doctors outside the plan may not do so. 

Revealing, too, is the following quotation from 
California Medicine’s editorial: 

And now, specifically as to Permanente. Who and what 
is Permanente? In California, when we have difficulty 
with Permanente, we start with the doctor or doctors 
then acting as medical directors and end up talking to 
Mr. Henry Kaiser. We have no technical proof that Per- 
manente is the practice of medicine by a layman. But we 
inevitably end up talking to — or, more accurately, being 
talked to and often threatened by — Mr. Kaiser. Our 
medically trained minds cannot follow Permanente’s in- 
tricate intercorporate entanglements, rental arrange- 
ments, partnership, interorganizational contracts and 
pooled personnel and purchasing arrangements. But we 
know that what Mr. Kaiser says will happen in Permanente 
usually happens. 

Here, then, in our opinion, is the pattern for lay prac- 
tice, control and direction of a profession. We need not 


argue the public interest factors in this condition. They . April 


have long since been decided and repeatedly reaffirmed 
by the courts. How many profit-minded laymen will sce 
in the “Permanente idea” the opportunity to “reverse 
the usual economics of medicine” for themselves? And 
what will they do with it? Whom will they exploit? And 
to whom will they be answerable? 


There is always risk of creating misunderstand- 
ing in lifting passages from their context and using 
them as representative of the intent of their writer. 
In this case, however, the attempt has been made to 
present, in limited space, California Medicine's 
greatest objections to the Permanente Plan. 

The New England Journal of Medicine holds no 
brief for the Permanente Plan, which, despite its 
name, may be thoroughly discredited ten years 
from now, nor has it the slightest inclination to 
quarrel with California Medicine for opposing it. 
It continues to advocate the open-minded study 
of any plan of medical practice that may contribute 
the greatest good to the greatest number of per- 
sons and permit the equable distribution of medical 
care to advance in as straight lines as possible. 
This, it may be hoped, is the long-term view held 
by all physicians, despite their concern over the 
defects that may be apparent in any immediate 
situation. And in this way, by the gradual improve- 
ment and extension of voluntary plans, the social- 
ization of medicine may be avoided. 
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The statement in California Medicine that the 
Journal’s editorial “cites closed panel medical plans 
in general, and the ‘Permanente idea’ in particular 
as ‘worthy of careful study by physicians. . . .’” 
remains unclear, since closed-panel medical plans 
in general were not mentioned. 


By the recent influx of reports from all sections of 
the Union, it is pretty conclusively shown that 
lunacy is not confined to New England. 


Boston M. & S. J., April 27, 1853 


MASSACHUSETTS MEDICAL SOCIETY 


DEATHS 


Dr. Burke ret a his 2 Harvard Medical 
School in 1896. He was medical examiner of the eighth 
Middlesex District and was a member of the staffs the 
Carney, Newton-Wellesley, Glover Memorial, Framingham 
Union and Lawrence Me hospi was a fellow 
of the American College of — 1 and American Medical 
Association. 

He is survived by a daughter, three sons and nine grand- 
children. 


rot pet ae of Canton, died on April 9, 
He was in his sevent hth year. 
Dr. Luce received egree from Harvard Medical School 
in 1904. He was senior staff member of Norwood Hospi 
a member of the staff of Milton Hospital, editor-in-chief 
Norfolk Medical News, a former president of Norfolk District 
ical Society and a mem the Council of the Mas- 
sachusetts Medical Society and was a fellow of the 


Association. 
He is survived by his widow, a daughter and a brother. 


ANTIFLUORIDATION 


To the Editor: The obsession of the opponents of fluorida- 
tion makes the problem of dental decay particularly serious 
at present. 

ewe appearing in the western of the State say that 
fluoride causes cancer, kidney and heart disease, physical 
and mental deterioration, sterility, stillbirths, fear, greed 
and mass is mass 2 eats 
out pumps an pipes, is ng pus wn people’s throats 
and is good for nothing but filling rats. People leap to the 
conclusion, after reading such material, that partial destruc- 
tion of many parts of the organism will result or that life will 
be extinguished by the ingestion of fluoride despite the fact 
that . studies by eminent scientific professional 
researchers, have proved these statements to be Be wegen 

Now or never, the medical and dental p 
protect the public from oratorical activities — influences 
that are creating erroneous impressions about fluoridation. 
They must preserve the records, publicize the documented 
facts and reveal the scientific research of all public-health 
organizations, which are the targets of attack by ignorant 
persons. The of the Commonwealth are dealing with 


Burxe — Michael F. Burke, IM. D., of Natick, died on 
CORRESPONDENCE 
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x; good judgment is at stake and also the health of 
the children of the State, for making teeth more resistant to 
decay affects general health and is of equal concern to both 
the medical and dental profession, as well as to all parents. 

Crarence W. Witpman, D. M. D. 
Fluoride Committee 
Council on Dental Health 
Massachusetts Dental Society 
North Adams, Massachusetts | 


EFFECTS OF FLUORIDATION 


To the Editor: In writing in reply to an article by John W. 
— nang in the May 8 issue the ournal, en “The 


Water Fluoridation,” a. wish to refer to a 7755 
of an article I wrote on this sub tin 1949 Din Chi oxic 
Level Fluorine in — - J: Dis ild. 78: 
72-76, 1949). I am unable to expl n and 


McKay, but I know that — r occurs in 
this area w * 
I have never made any study regardi p Remy — 
we have a great deal of it and several ur in a this’ 
believe that it is more severe than 32 I also ref 
to the work of H. V. Smith at the University of Arizona 
imental production of dental fluorosis in which 
lieve that fluoridation decreased dental caries. 
In my opinion the United States Public Health Service 
is on the wrong track fegarding fluoridation of water — 
plies, and I think that before any is dental 
work should be done in the endemic areas of 
— 10 by physicians or dentists and not 
h Service personnel. 


D. M.D. 
Hobbs, New Mexico 


MASSACHUSETTS OF NURSING 


To the Editor: In the last ten years, especially since 1948, 
there has been a revolutionary change in the nursing-home 
profession in Massachusetts. In 1948, supervision of 
nursing homes came into the domain of the Massachusetts 
Department of Public Health. Stringent regulations, 
subtle pressures and skillful appeal to pride are produci 
nursing homes that are on their way to a high level of sta 
ards. Today, the 500 nursing homes in this state are rapidly 
becoming adjuncts to the overcrowded hospitals. In 
metamorphosis due credit must be given to the Massachusetts 
Federation of Nursing Homes. 

This organization, which was founded in 1949, toda 
cludes about 200 of the better nursing homes in the 
monwealth. The organization is gui by a code of cables. 
An applicant is admitted only after complying with a stand- 
ard procedure consisting of references from three physicians, 
reports from the local welfare artment and Massachu- 
setts partment of Public Health, and an examination of 


Journal of the Marsee usetts Federation 
fi Nursing Homes. It has originated a nursing-home day. 
isa be capes member of the American Association of Nursing 


oy Federation looks forward to the future with con- 
fidence. It knows that it can police its own members. It is 
constantly striving for higher standards. It hopes to de- 
velop a warm association with the Massachusetts Medical 

Society and the Massachusetts Hospital iation. 
Raymonp M. Doarne, M.D. 
Chairman, Committee of Ethics and Standards 
Massachusetts Federation of Nursing Homes 

Stoneham, Massachusetts 
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QUASI-QUIBBLES 


To the Editor: Carrying on the quasi-quibbles so enter- 
tainingly set forth in the “Correspendence” column of the 
March 19 issue of the Journal, I am led to wonder whether 
those playing with the thought that the Medical Society 
of London’s copy of Dr. Douglas’s “Appendix” may now 
be unique are aware that the Index-catalogue (first series) 
of the Armed F Forces Medical og lw lists a copy for that 
library. Of course, there may 2 that copy 

ught that i 


is — the not — — 

1 * Sir — Cope certainly know, Dou 
may out (the History, 1726, 882 86) with the more t 
claim that, barring accidents, heselden seldom took more 
than a minute (sometimes less) for the operation (though 
this was before the technic was course). Any 
Fed 22 over this issue one might say, therefore, was started 


Scotch-born Dr. Douglas. 
. B. iI 
Librarian, College of e Philadelphia 
Philadelphia, — 


CALIFORNIA MEDICINE AND THE 
PERMANENTE PLAN 
To the Editor: If it is the policy of the r — 


sides of controversial questions, I should like to call 
attention to an editorial i in the January, 1953, issue of 


fornia Medicine, the official — * the California Medical 


Association, which is sent free to all delegates to the A 
can Medical Association. This editorial appears to be a re- 
sponse to your October 30, 1952, editorial co the 
any — Permanente Hospital and medical plan on the 
est 
According to California Medicine, Permanente’s combina- 


tion of closed- practice and prepayment is nothi 

more nor less n a dressed-up version of what used to be 

practice.” This is an valve not 
n use 


gone including the controversial 
New York about which ry deal was recently 
published in the Journal of the American 27 Medical Association. 
It seems to me that in 1— to your 22 Vad should 
reprint the en editorial from ego 
in that way will they get the other 9 


su 
G. Harp M.D. 
Executive Director, Massachusetts Medical 


1 


Disorders: A develop- 
to psycho By David P. 

NMB. P D., Bureau -of and Service, 

Education, University of Illinois, | Urbana. 8°, cloth, 


pp · 
New York: Grune and Stratton, 1952. $10.00. 


¢ and Personal Destiny. By William V. 
Siverberg, ML clinical Jr of ps 1 New Vork 


Medical Colle 8°, w 4 Springer 
Publishing — incorporated 1982, 


The Love and Fear of Flyi ing. By ‘ing: By Douglas D. Bond, M.D., 
rofessor 7 psychiatry and head, Department of Psychiatry, 
Wes tern Reserve University School o — With a 
ong y al H. Doolittle. cloth, 1 
ork: International Universities Press, Incorpora 


BOOKS RECEIVED 
the applicants Dy an inspection team. requent educa- acknowledged, 
tional conferences and panels have been introduced and 
omes with social-service workers and state officials; lec- of particular interest will be reviewed as space permits. 
tures Gn geriatrics and psychiatry have been given by Agditional information in regard to all listed books 
medical specialists. uest 
The Federation is proud of its accomplishments in the will be gladly furnished on req ‘ 
short time it has been in existence. Recently it supported 
two of its member homes in a court suit against the Tax 
Department of Massachusetts concerning the meal tax 
on patients in nursing homes and hospitals — and won a 
decision. It has been able to obtain - ; 
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2 P. By Dudley HB. With 4. — 
Dudle ler, 


associate essor, Department of 


Mechanical Engineering, Colum University. 8°, 8 
285 pp., with 82 a Baltimore: a 
Wilkins, 1952. $5.00 


— Explorations in Art. By Ernst Kris, * 
University School of Medicine, Child Stud Genter. 8°, 
cloth, 358 pp., with 79 illustrations. New — 
tional Universities 1952. 


Cardiology: integration 
the management of cardiac disease. By 
associate 


cardiac function and 
arl F. Shaffer, M.D., 
essor of clinical medicine, Baylor University 
College of Medicine; and Don W. Chapman, M. D., * 
ciate professor of medicine, Baylor Universit x, College of 
Medicine. 8°, cloth, 525 pp., with illustrations. Phi Phila phia: 
W. B. Saunders Company, 1952. $9.50. 


ANNOUNCEMENT 


Dr. Schoul Levison announces the removal of his office 
from 117 Bay State Road to 483 Beacon Street, for the 
practice of and psychiatry. 


PHI CHI FRATERNITY 


The annual lecture of Delta Chapter of Phi Chi Medical 
Fraternity will be nted in Stearns Auditorium, New 
1 N Center Hospital, on April 29, at 8 p.m. Stanley 

Nowak, M.D., surgeon-in-chief, Mount Auburn Hos- 
tal, will speak on the subject Perip Arterial Disease, 
2 a Description of a New Syndrome.” 


All physicians and medical students cordially invited. 


NEW ENGLAND CENTER HOSPITAL HOUSE 
OFFICERS’ ASSOCIATION 


he in the Eveni 
England Center — in ey — Auditorium of the 


Hospital on Friday, May 1, at 7 p. m.: 
ment of Diabetes. 


Practical Considerations in the Mana 

Dr. Garfield G. Duncan, . professor of medicine 

Jefferson Medical director of the medical 

— Pennsylvania Hospital and Benjamin Franklin 
i nic 


Drs. Priscilla White and Joseph Rosenthal will lead the 
discussion. 


All interested persons are invited to attend. 


NEW ENGLAND CARDIOVASCULAR SOCIETY 


The Henry Jackson Lecture will be presented in the 
Dorothy Quincy Suite, John Hancock Hall, 180 Berkeley 
Street, ton, on Mon May 11, at 8:15 p. m., under 
the auspices of the . ngland Cardiovascular Society. 
Elliot V. Newman, M.D essor of experimental medicine 
and chief, Laboratories * of Clinical Clinical Physiology, Vanderbilt 
University Schoo of Medicine, will speak on the subject 

Beg Adjustments to Normal and Disturbed Circula- 
tion in 

A short business meeting will precede the lecture. 


Interested 4 medical students and members of 
the New England Postgraduate Assembly are cordially in- 
vited to attend. 


AMERICAN SOCIETY 


The American Proctologic Society will hold its fif 
second annual meeting at eames Hotel Statler, Boston, June 0 
to 13 inclusive. Further information may be obtained from 
Dr. E. Parker Ha 270 Commonwealth Avenue, Boston. 
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AMERICAN THERAPEUTIC SOCIETY 
annual meeting of the American Therapeutic 


The 
2 held in the Hotel Biltmore, New Vork City, 


sp or mee in the am is a Symposium on Tobacco 
(Dr. Arthur C. DeGraff, 


ew York City, moderator), which 
includes the following papers: 


The Allergic Response to Tobacco. Dr. W. C. Spain, 
New York City. 

The Influence of Smoking Upon the Gastrointestinal 
Tract. Dr. Robert C. Batterman, New York City. 

Evaluation of the Effects of Tobacco Smoking on the 
Central Nervous System, Organic or Psychiatric. 
Dr. H. Randolph Unsworth, New Orleans 

Vascular Res 3 to Tobacco. Dr. A. "Wilbur Duryee, 


New York 
The Effects of Smokin of Nicotine on the Cardiovascular 
System of Normal ns and Patients with Hyper- 
tension. Dr. ‘Mayo Clinic. 
cco. Dr. Harvey B. Haag, 


The Pharmacology of 
Richmond. 
of Tobacco in Pulmonary Cancer. Dr. Ernest L. 
Wynder, Memorial Hospital, New York City. 
addition the program includes round-table 
Peake se on Recent Advances in Medicine (Dr. O 
St. Louis, moderator) and Recent Advances in 
22. (Dr. W. Wayne Babcock, Philadelphia, moderator). 
An entire day will to new items in the therapeutic 
armamentarium. 


Guests are welcome to attend the scientific sessions. 


Mar 1 "When Is the Treatment of Mitral Stenosis Surgical? 
nce B. Filis and Dwight E. Harken. Mount 1. 


Cambridy 10:05 a 
— „ Massachusetts Department of Menta! Health. aduate 


nd Ps Page 540, issue of Oct 2. 
May. Cutter age 663, issue of 


May av Ge. 1— Association of Genito-Urinary Surgeons. Page 708. 
“Mar 7-9, American Goiter Association. Page 480, issue of March 12, 
May 11. New Eng and Cardiovascular Societ No 
MAY Aero Medical Pane JI. March 19, 
1 18-22. National Tubercclode Association. Page 664, issue of 


9 
lat 19-21. Massachusetts Medical Society. Hotel Statier, Boston. 
2232. — School Physicians’ Association. Page 663, 
ssue ¢ 
Mag in Fi Wor'd Congress on Fertility and Sterility. P 
100 28 cember on Ther tic 
ay 28- merican 
for I — Ro Inc. Pate 570. 


— anp 31. Society n vestigati ve 
arc 
W 79. 2 College of Cardiology. Page 395, issue of Feb- 


ruary 
—— 10-13. American Proctoloric Society. Notice above. 
* wees 26-28. American Academy of Dental Medicine. Page 664, issue 


dene 28-Juvy 2. American Society of X-Ray Technicians. Page 480, 

Jury 8 ano 9. N Annual Rocky Mountain Cancer Conference. 
644, issue of Apri! 9. 


Page Congress of Electrnencephalog: 
4 Clinical ——.— Page 0, issue of April 16. 
Distaict Mepicat Socreties 

ESSEX NORTH 

May 13. Andover Country Club, Shawsheen. 
WORCESTER 

May 6. A | Meeti Sheraton 
dent, 12 rican Medical 
Cavenpar or Boston Distaict ror tue Weex Brein mne 

Tuurspay, Arai. 


Hotel. Dr. Louis H. Bauer, Presi- 


Tuuaspay, Arait 30 


*8:30-10:00 a.m. Orthopedic Staff Confere Boston Ci Hoepieal. 
*9:00-10.00 a.m. Arthats Grand Rounds, Robert Breck Brighat 


*11:00 a 30 p.m. Hand Cials N sical 6 and Re- 

*12:00 m.-1:00 p.m. Valvular Disease and 
Cardiac — ry at the Veterans’ Hospital. vid Littmann. 

Stearns torium, New nter ta 


cod shy — Surgical Division ting. Mount 
(Notices concluded on page xiii) 
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Arat 29 awn Ocroper 28. New Eng and Obstetrical and Gynecological 
Society. P. 868, issue of November 27. 
May 1. New England Center Hospital House Officers’ Association. 
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